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INTRODUCTION 

1996 saw the launch of DVD, a new phase in the development of the compact disc. The DVD 
offers at least seven times the data capacity of CD, and can carry any form of digital data including 
computer data (DVD-ROM) and video (DVD-Video). Its 4.7Gbyte capacity enables DVD-Video 
discs to hold over two hours of high quality video together with multichannel sound, making it 
ideal as a consumer distribution medium for movie and video content. 

This “DVD-Video Software Production Guide Book (European version)” is a guide for producing 
DVD-Video software. 

It is intended for those involved in the practical aspects of DVD-Video software creation, 
premastering, mastering and replication. 

The Guide is split into three main sections. 

1 Overview. An overview, in largely non-technical language, that describes the DVD-Video 
fonnat, its features and its underlying technology. (Chapters 1 to 5) 

2 Features. An in-depth explanation of each of the DVD-Video features and their impact on the 
creation and production of DVD-Video software. (Chapter 6) 

3 Authoring and production. Explains the authoring and production process and how DVD-Video 
features should be implemented. (Chapters 7 to 10) 

Edited by group of experts from the DVD Forum and other companies involved in 

DVD authoring, this guide book offers a uniform approach to DVD-Video software production. 


DVD-Video: DVD-Video Software Production Guide Book - European Version 
November 1998 
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1 THE DVD FAMILY 


1.1 DVD and CD 

DVD carries through the traditions of CD: it looks like a CD and uses the same basic principles of 
CD to store digital data as a spiral of small pits on a reflective surface which is read by a laser in 
the player. 

However, DVD has a much greater storage capacity and can store between seven and twenty-six 
times more data than CD. It achieves this by making the pits smaller, packing them closer together 
and significantly reducing the amount of data used for modulation and error correction, leaving 
more data space available for video, audio and computer content. 

Where CD uses an infra-red laser with a wavelength between 780 and 790 nanometres (nm) to 
read the pits on the disc, DVD players use a red laser diode with a wavelength between 635 and 
650 nm. Typically all DVD players can read CDs as well as DVDs, normally by using an 
additional 780-790 nm laser diode or a special lens arrangement. In all other respects, the DVD 
transport functions in exactly the same way as a CD transport. 

The way the data is laid out on a DVD disc is consistent on all types of DVD disc, so that the data 
on any read-only disc can be read by any type of DVD player. So, for example, it becomes 
possible to play the video content of some multimedia DVD-ROM discs on a DVD-Video player. 


PARAMETER 

CD 

DVD 

Disc diameter 

120 mm (4.7in) 

120 mm (4.7in) 

Disc thickness 

1.2 mm 

1 .2 mm (0.6 mm x 2) 

Track pitch 

1.6 micron 

0.74 micron 

Min. pit length 

0.834 micron 

0.4 micron 

Laser wavelength 

780 - 790 nm 

635 - 650 nm 

Number of data layers 

1 

1 or 2 

Number, of data sides 

1 

1 or 2 

Total data capacity 

Up to 650 MByte 

Up to 17 Gbyte 

Reference speed 

1.2 m/s 

3.49 m/s 

Reference data rate 

1.536 Mbit/s 

11.08 Mbit/s 


Table 1.1 Comparison between CD and DVD discs. 
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1.2 DVD discs 


Like CD, DVD discs are available in two diameters: 12cm and 8cm. Each DVD disc can be single 
sided or double sided so that the disc can be turned over to play the reverse side. Additional data 
can be placed on a semi-transparent layer inside the DVD disc that can be read by re-focussing the 
player’s laser. A single-sided DVD disc can have one semi-transparent layer and a double-sided 
DVD disc can have two, one on each side. 




12cm 

8cm 

SIDES 

LAYERS 

Common 

Reference 

CAPACITY 


CAPACITY 

Single Side 

Single Layer 

DVD5 

4.7Gbyte 


1.46Gbyte 

Single Side 

Dual Layer 

DVD9 

8.54Gbyte 


2.66Gbyte 

Double Side 

Single Layer 

DVD 10 

9.4Gbyte 


2.92Gbyte 

Double Side 

Double Layer 

DVD 18 

17.08Gbyte 


5.32Gbyte 


Table 1.2 Capacities of DVD Discs 


1.3 DVD family 

DVD discs can be used to carry any fonn of digital information. So far two main types of DVD 
discs have been announced, DVD-Video for TV and movie content and DVD-ROM for storing 
computer data and program files and multimedia. 

In addition to the ‘play-only’ DVD discs, there is also DVD-R, a record-once DVD disc and DVD- 
RAM, a re-writable DVD disc. The primary use for DVD-R and DVD-RAM are for computer- 
based storage and data exchange. 


DVD 

FAMILY 

CONTENT 

CAPACITY 
(1 LAYER) 

PLAY - RECORD 

CAPABILITIES 

DVD-Video 

Movie, TV content with high 
quality video and 
stereo/multichannel sound. 

About 135 minutes 

Play only 

DVD-ROM 

Computer files, programs, games 
and multimedia. 

4.7Gbyte 

Play Only 

DVD-R 

Computer data, video or audio. 

3.95Gbyte 

Record once 

DVD-RAM 

Computer data, video or audio. 

2.6Gbyte 

Record and erase 
many times. Caddy 
held disc. 


Table 1.3 The DVD family 
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1.4 DVD players 

1.4.1 DVD-Video player 

The DVD-Video player is a domestic video playback unit that will normally be connected to the 
video input of a TV in the same way as a VHS video player. All DVD-Video players will play 
DVD-Video discs and most will also play Video-CDs and CD-Audio and the video elements of 
some multimedia DVD-ROM discs. 

1.4.2 DVD-ROM drive 

DVD-ROM drives will replace the existing CD-ROM drives on personal computers. The drive 
functions exactly like a CD-ROM drive except that it can extract data from both DVD-ROM and 
typically CD-ROM discs. The DVD-ROM drive will also play DVD-Video discs if the computer 
has the required DVD-Video hardware and software. 
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2 DVD FEATURES 

This section outlines each of the features and functions that make DVD-Video an effective means 
of publishing movie and video material. 

2.1 Compression 

Without using some form of data compression the DVD disc could only hold about three minutes 
of broadcast quality video, so DVD uses the MPEG-2 Video compression to fit a complete movie 
onto a single side of a disc. MPEG-2 Video is the internationally accepted broadcast quality video 
encoding fonnat for all types of video storage and transmission, including digital terrestrial, 
satellite and cable TV. 

MPEG-2 Video compresses the video data by up to 40:1 whilst still retaining very high picture 
quality and the abilities to use fast forward, reverse, and still frames. The pictures are stored in 
component form (separate colour information) so that the encoded signal itself is free of the effects 
of NTSC or PAL/SECAM encoding. 

DVD also currently uses one of two audio compression fonnats, Dolby* Digital or MPEG Audio, 
to place one or more high quality soundtracks alongside the video information. The fonnat is also 
open for other audio compression formats. 

2.2 Random access features 

DVD-Video offers more control over what to play and how it is to be played than either CD or 
VHS. 

Using the controls on the DVD-Video player or its remote control, the user can typically play, stop 
and pause (still frame), or jump forward and backwards complete tracks or scenes. Setting up the 
various playback options (e.g. aspect ratio and language) can be done using a combination of 
DVD-Video control buttons and on-screen menus. 

2.3 Menus 

The DVD-Video format offers a menu structure to help the user to select what to play and how it is 
to be played. Menus can be used to select options such as language, audio tracks, subtitle language 
and viewing angle. Most movie and video DVD-Videos will include a menu that is automatically 
displayed once the disc has been loaded. The menu is used to select which title or section (chapter) 
of the movie to start playing from. Menus can also be displayed during play for on-screen control 
of functions such as subtitle language and chapter/title selection. 

The information for the menus is stored on the DVD-Video disc so that the software publisher can 
decide on the look and the functionality of an individual disc’s menus. 

2.4 Multiple titles 

A DVD-Video can contain more than one programme or movie, or different versions of a single 
title. The user can select the programme required from its Title Menu. 

2.5 Aspect ratios 

DVD-Video discs can contain video pictures in two aspect ratios; either 4:3 which is the traditional 
TV format, or full-screen 16:9, which approximates to the aspect ratio traditionally used for 
movies. A DVD-Video disc would normally contain only one aspect ratio version of a movie on 
each of its sides or layers. 

DVD-Video players have several built-in options to let users play their discs satisfactorily on 
either 4:3 (normal) or 16:9 (widescreen) TVs. 

16:9 DVD-Video titles can be played on 4:3 TVs in ‘letterbox’ format which displays the full 
width of the picture with black bands above and below it. Alternatively the picture can be shown 
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so that it fills the TV screen either by using just the centre portion of the picture or with the DVD- 
Video player following pan-and-scan instructions pre-programmed on the disc. 

The disc can be designed so that it allows the user to select or switch between which display 
options they prefer. 4:3 DVD-Video titles can be played on 16:9 TVs by displaying the entire 
picture with black bands to the left and right. 

2.6 Multiple language subtitling 

DVD-Video discs store subtitles as separately recorded sub-pictures and can contain up to 32 
separate channels of subtitles. These can be different language versions of the dialogue or other 
information, such as song lyrics. The user can select which, if any, subtitles are to be displayed. 
Subtitles are normally selected by the user when watching foreign language movies. However the 
disc can also ‘force’ subtitling on. For example in a scene with a French speaker in an English 
dialogue movie, English subtitles can be automatically displayed even if the subtitle option has not 
been selected by the user. 

Because each character is stored on the DVD-Video disc as a small picture, subtitle characters can 
include any form of lettering or be used to display small logos or other non-text pictures. 

2.7 Closed captions 

Closed Captions, a form of sub-titling used primarily in the US, can be added to NTSC DVD- 
Video discs. 

2.8 Still pictures 

DVD-Video format can display perfectly stable still pictures. Pictures can be directly accessed 
from a menu, or by using the player’s still-frame control. They can also be programmed onto the 
disc as a slide-show option to accompany music or commentary sections. 

2.9 Multiple viewing angles 

Up to nine different camera angles of the same scene can be recorded on a DVD-Video. The user 
can select which angle to view a scene from using the controls on the DVD-Video player. This is 
suitable for programming such as sport or to add an interactive element to video content. 

Viewing angles can be defined as seamless where the switch between angles is made without a 
break in the playback. Non-seamless switching interrupts playback, normally by placing the player 
into pause before changing angles. Non-seamless switching is generally quicker in operation and 
imposes fewer authoring constraints than seamless switching. 

2.10 Alternate scene branching 

Different versions of a scene can be recorded on a DVD-Video and played either automatically or 
from a user selection. These can be used for alternative versions of a scene, such as a 'director's 
cut' or for use as alternate language scenes. Alternate language scenes are different versions of a 
scene for use in different language territories. These can be the credits for a movie or other 
sections where the written word - such as a document or newspaper headline - is shown and these 
need to be localised for some of the language versions on a multinational disc. 

Alternate scene branches can be selected by the user or automatically selected such as with 
alternate language scenes which use instructions programmed into the disc to display the 
appropriate version to match the soundtrack language selected by the user. 
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2.11 Multichannel audio 

DVD-Video discs can carry a wide range of audio formats. The minimum requirement is a pair of 
audio tracks which can carry a mono, stereo or Dolby Surround (Dolby Pro-Logic decoding) 
soundtrack, or mono or stereo music and commentaries. 

DVD-Video discs can also carry one or more digital multichannel soundtracks or music using 
Dolby Digital, MPEG-2 audio or other encoding formats. 

Using linear PCM (LPCM) audio, the DVD-Video disc can store up to 8 independent CD-quality 
audio channels. These can be used for additional language dialogue tracks or for multichannel 
music recordings. 

2.12 Karaoke 

DVD-Video supports specialised applications such as Karaoke. A DVD-Video Karaoke disc can 
display background video pictures with a text overlay of the lyrics and offers easy navigation 
between tracks. 

The DVD-Karaoke disc can contain up to five separate audio channels. Two are used for the stereo 
backing track, one for a melody guide track and two for additional vocal tracks. A stereo DVD- 
Video player will play at least the stereo backing track. Using a DVD Karaoke player, the user can 
select which combination of audio tracks are to be played and adjust the relative levels of each. 

2.13 Parental control 

Some DVD-Video players can be programmed by the user with a password to only allow playback 
of certain categories of material. This would normally be used by parents to restrict unsupervised 
viewing by children of material considered by the parent as unsuitable. 

DVD-Video discs can be given one of eight levels of parental control code. The player reads the 
Parental Control level off the disc and if it falls within the categories allowed by user’s presets on 
their DVD-Video player, the disc will play. If it falls beyond the preset Parental Control level, the 
disc will not play and a message will be displayed. 

It is also possible to restrict access to specific elements and sections within a disc. 

This is an optional feature on DVD-Video players. Players without Parental Control will ignore 
these codes. 

2.14 Copy protection 

All DVD-Video Players and DVD-ROM drives include copy-protection circuitry. There is a copy 
spoiler system to restrict copying from the analogue outputs and a digital copy management 
system to restrict digital copying. For those software producers that wish to restrict the user’s 
ability to create copies, these copy protection circuits can be switched on using an instruction 
placed on the DVD-Video disc. 

In addition, the disc information itself can be scrambled to prevent computer-based disc-to-disc 
copies of the video and audio files. 
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2.15 Region Codes 

The world DVD market has been sectioned into six regions. The internal electronics of every 
DVD-Video player and DVD-ROM drive are preset with the region number for the part of the 
world it will be sold into and this Region Code number cannot normally be altered by the 
consumer. 

For a software producer that wishes to restrict the distribution of its DVD-Video releases to a 
single region or a specific combination of regions, the disc can carry corresponding region code 
numbers. These discs will only play on DVD-Video players and DVD-ROM drives that have a 
matching Region Code number. When used on a player or drive in a non-allowed region, the disc 
will not play and a caution message will be displayed. 
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3 COMPRESSING VIDEO FOR DVD-VIDEO 

DVD-Video uses the MPEG-2 digital video compression system to enable a single layer of the 
DVD-Video disc to contain up to about 135 minutes of high quality video pictures. MPEG-2 
Video can take a professionally recorded digital video stream of 27MByte/s (MB/s) and compress 
it by ratios of between 20:1 and 80:1 to store on DVD-Video, whilst still maintaining a high 
picture quality. 

MPEG-2 Video is an ISO/IEC standard that is also used for a number of other video transmission 
and storage applications including terrestrial and satellite digital broadcasting. 

This section provides the background information needed for a basic understanding of the way the 
MPEG-2 encoding works and the options and constraints it puts on DVD-Video authoring. 
MPEG-2 is a Tossy’ coding system. The encoding process will generate some loss in picture 
quality compared to the original source material. The amount of picture degradation varies 
according to the complexity of the picture being processed and the amount, and type, of movement 
occurring within the picture. Using higher bit rates will reduce the amount of degradation, but also 
reduce the amount of playing time available on the disc, (see: Chapter 5 Bit budgeting) 

3.1 MPEG-2 and MPEG-1 specifications for DVD-Video 

3.1.1 MPEG-2 

The MPEG-2 standard is split into Profdes and Levels, which are applied to different applications. 
DVD-Video uses the MPEG-2 Main Profile and Main Level (MP@ML) with the sampling limits 
set to CCIR 601 parameters. 

MPEG-2 supports fully interlaced video with a picture resolution of 720 x 480 for NTSC and 720 
x 576 for PAL/SECAM. This is the CCIR-601 standard used in most broadcast applications. 

The MPEG-2 encoding used in DVD-Video supports material sourced as film, component video, 
or PAL/SECAM and NTSC composite video. The DVD-Video player will either output this as 
PAL/SECAM, NTSC or component video depending on the type of player. 

3.1.2 MPEG-1 

MPEG-1 Video produces lower resolution pictures than MPEG-2, but then it also can operate with 
much lower bit rates. MPEG-2 decoders can also decode MPEG-1 Video material, so DVD-Video 
and computer-based DVD-Video hardware and software will also be able to play Video-CDs and 
other CD and DVD discs that contain MPEG-1 encoded content. 

MPEG-1 supports only progressive (non-interlaced) video and is used to produce pictures at SIF 
resolutions of 352 x240 pixels for NTSC and 352 x 288 pixels for PAL/SECAM. 

3.2 Fields and frames 

Video pictures can be represented in two different ways; as progressive and as interlaced. 
Progressive video is used most commonly on computer monitors. The picture is constructed from 
consecutive lines starting at the top of the screen and working down to the bottom. 

Interlaced video is used for TV. Each complete picture (frame) is made up from two separate 
picture fields. The first field contains the odd-numbered lines and the second contains the even- 
numbered lines. When viewed, persistence of vision merges the two fields together, so that each 
pair of fields is perceived as a single complete TV frame with the odd and even lines interlaced. In 
PAL/SECAM the fields are displayed 50 times a second producing a frame rate of 25 frames a 
second. 
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Fig 3.1 Interlaced video Odd and Even fields 


3.3 MPEG-2 encoding techniques 

MPEG-2 uses two main techniques to encode video information; these are temporal and spatial 
compression. 

Spatial compression analyses the picture to find and remove redundant information within it. For 
example discarding frequencies not visible to the eye. 

The digital information is converted using Discrete Cosine Transform (DCT) into the frequency 
domain. When this transform is used, frequencies with negligible amplitudes, such as small 
contrast differences at high frequencies, are removed. 

Temporal Compression is achieved by encoding the difference between successive pictures rather 
than encoding each complete picture. Since in many scenes there is very little change in the picture 
from one moment to another, there is often little additional information that needs to be stored. 
Take for example a scene where nothing happens at the start and then an object moves across the 
screen. 

The first frame of the scene is stored as a complete picture. Whilst there are no changes to the 
scene, that first frame information can be effectively repeated without having to encode any more 
data. When the object starts coming into view, a large amount of the picture still remains the same 
and the encoder needs to store information about just those parts of the picture that are changing. 
The process of determining the amount of movement contained between pictures is called motion 
compensated estimation prediction. 

3.4 Motion estimation and motion compensated prediction 

For motion compensated estimation and prediction, the picture to be encoded is divided into 16 x 
16 pixel squares called macroblocks. As an object, for example a car, moves across the screen, its 
image remains more or less the same, and the macroblock over the car’s headlight, for example, 
will contain similar data from picture to picture. For each macroblock in the current picture, 
motion estimation searches for an area in the previous picture with similar or identical content. The 
displacement to these best matching areas is stored, and used to form a motion compensated 
prediction of what the current picture coming into the encoder will look like. The difference 
between the current macroblock and its prediction is encoded by the DCT processing. This 
determines what data can be discarded and what must be kept, so substantially reducing the bit 
allocation needed to accurately store each video picture. 
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3.5 Groups of pictures 

The main impact of Temporal Compression is that the video signal is no longer constructed from 
single complete fields or frames which can be displayed individually. Instead a picture on screen is 
constructed from MPEG-2 groups of pictures. 

For DVD, Groups of pictures (GOP) must always have one Intraframe and then normally a 
combination of Predictive (P) and Bi-Directional (B) pictures, although a GOP does not 
necessarily have to contain B frames. 

GOPs can contain up to 15 pictures for PAL/SECAM and up to 18 pictures for NTSC. Commonly 
used GOP sizes for PAL/SECAM (50Hz) is 12, and 16 for NTSC (60Hz). Understanding the 
concept of groups of pictures is important when referring to specific points of the video content, 
such as chapter stops. 

3.6 I, B and P pictures 

The group of pictures starts with an Intraframe (I) picture. This frame is encoded using only spatial 
compression so it is effectively the complete picture. This is followed by a small group of 
Predictive (P) and Bi-directional (B) pictures that are encoded using motion compensation 
prediction. 

Predictive P pictures are encoded using the previous picture as a reference for the motion 
compensation prediction. 

Bi-directional Pictures are encoded using both the picture that comes before it and the picture that 
comes after as a reference for the motion compensation prediction. 



Fig 3.2 Group of pictures (GOP) 

The advantage of using these techniques is that each picture type provides increased opportunity 
for information redundancy, so substantially reducing the amount of data to store the sequence of 
pictures. 


PICTURE TYPE 

BIT ALLOCATION 

Intra I 

100-600 kbit 

Predictive P 

50-300 kbit 

Bi-direction B 

30-200 kbit 


Table 3.1 Bit allocation for different picture types. 
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3.7 Run length encoding 

More compression is be obtained by applying Run Length Encoding to the final quantised signal. 
Run length encoding searches for regularly occurring patterns in the frequency information 
obtained from the DCT. When a pattern is detected it is replaced by a shorter reference code, so 
saving bit space. 

3.8 Variable and constant bit rate encoding 

MPEG-2 Video can be encoded using Constant or Variable Bit Rates. 

Constant Bit Rate (CBR) encoding sets a fixed rate of transfer for the video information. Whilst 
this is allowable, it is not an efficient use of the DVD-Video format. In scenes where there is little 
or no movement, CBR is wasteful as it encodes the signal into considerably more bits than is 
necessary. For difficult to encode scenes with lots of movement, the constant bit rate limits the 
encoded picture quality. 

Variable Bit Rate encoding (VBR) dynamically alters the bit rate used depending on the 
complexity of the picture to be encoded. For simple scenes with little detail and motion, the bit rate 
drops significantly. This saves on disc capacity and transfer rate whilst still maintaining picture 
quality. This means there is more capacity on the disc to accommodate the higher bit rates needed 
to maintain picture quality for scenes with a lot of detail and motion. The practical upper limit for 
the VBR is the maximum data transfer rate available in DVD. 

Variable Bit Rate encoding is normally used when authoring DVD-Video as it delivers a 
combination of higher picture quality and longer playing times compared to Constant Bit Rate 
encoding. 

3.9 Component video 

MPEG-2 Video is stored as a component (4:2:0, Y/Cr/Cb) signal. This avoids some of the visible 
artefacts that are apparent when a video signal is stored as a PAL/SECAM or NTSC composite 
signal. 

To maintain maximum picture quality, the video material for a DVD-Video should be sourced as a 
component video signal. Also, some of DVD’s quality advantage will be lost if the user's DVD 
Player is connected to the TV using a composite connection (the normal Video In). Only when the 
DVD-Video player is connected to the TV using a component connection, such as SCART or S- 
video, will the full advantages of the component video signal be visible. Component video outputs 
are not mandatory on DVD-Video players. 
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4 DVD DISC STRUCTURE 

This section describes the physical structure and data layout of the DVD disc. 

4.1 DVD disc construction 

DVD discs are available in two diameters, 8cm and 12 cm and the disc’s construction is the same 
for both sizes. All DVD discs are made up from two 0.6mm thick layers, or substrates of clear 
polycarbonate or other transparent plastics. The data pits and lands are imprinted into the surface 
of the substrate as it is pressed, and this surface is covered in a layer of opaque reflective material. 
The two substrates are bonded together to create a single DVD disc 1.2mm thick. 



Fig 4.1 Single layer DVD construction 

4.1.1 Double-sided DVD discs 

Double-sided DVD discs are made by imprinting data on both substrates and covering both with 
an opaque reflective layer, then bonding the two together. This creates two data layers, one for 
each side of the disc. 

Each of these layers can store up to 4.7Gbyte (4.7x10 9 x 8 bits) of data. 

4.1.2 Dual-layer discs 

Dual-layer discs are made by covering the data surface with a semi-tranparent/semi-reflective layer 
(referred to as Layer 0) which can store 4.27Gbyte (GB) of data. This semi-reflective Layer 0 is 
covered by a second thin surface of clear polymer. The pits and lands of the next data layer is 
pressed into this polymer surface which is then covered with the opaque, reflective material to 
create the central data layer (Layer 1). 
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4.2 Physical data layout 


4.2.1 Single Layer Discs 

The data is imprinted on a single-layer DVD in one long spiral. This starts near the hub of the disc 
and runs outward, finishing at the disc’s outer edge. This is the same configuration as CD. 

4.2.2 Dual Layer Discs 

Dual layer discs can have the data laid out in two ways depending on the content requirements of 
the disc. 

4.2.3 Parallel Track 

Parallel track discs both have the data Layer 1 and Layer 0 set out so that they start from the hub of 
the disc and finish at the outer edge. In general, parallel track path is used for dual-layer discs 
containing data and program files that are not used in any predefined order, such as DVD-ROMs. 
DVD-Video discs may use parallel tracks for parallel programming where, for example, a 
complete movie is stored on Layer 0 and parallel plot lines or additional background information 
matching individual scenes are stored on Layer 1. 



Fig 4.3 Parallel track path. 

4.2.4 Opposite Track 

Opposite track discs have data Layer 0 set out in the normal way so that it starts from the hub of 
the disc and finishes at the outer edge. But Layer 1 is reversed and starts at the edge of the disc and 
works in towards the hub. 

In general, opposite track is used on DVD-Video discs of long movies that will not fit onto a single 
layer. This configuration minimises the time it takes the player’s laser to jump from the end of the 
first layer to the start of the second layer, so ensuring a transition from one layer to the other with a 
minimum break in play. 

The lower semi-transparent layer 0 is read first, so the start of a movie would be written on Layer 0 
near the hub of the disc. 



Fig 4.4 Opposite track path 
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4.3 Playing DVD discs 

All DVD-Video and DVD-ROM players will automatically detect which type of disc has been 
loaded and configure the laser’s servo and focus control accordingly. 

4.3.1 Single And Double Sided DVD 

To play a single sided DVD, a laser beam under the disc is focused onto the data surface and 
reflected back onto a photo-sensor. This detects the data layer’s information and passes it to the 
player’s electronics. To access the second side, the disc has to be removed from the DVD-Video 
player, or DVD-ROM drive, and physically turned over. Some manufacturers may produce players 
with dual laser pickups or other systems to allow the player to switch side without removing the 
disc. 


Data sides 



Figure 4.5 Reading single layer discs. 


4.3.2 Dual layer DVD 

The laser beam is focussed on the semi-transparent Layer 0 to read its data. To read the upper 
Layer 1, the laser beam is re-focussed onto it, passing through the semi-transparent Layer 0 
without being affected by its pits and lands. 
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4.4 DVD DATA STRUCTURE 


This section describes the physical structure and data layout of the DVD disc. 

4.4.1 Sectors 

The data information is placed on the disc in sectors. The sector is the disc’s physical unit of data 
and each sector contains 2,048 bytes of user data. Sectors run continuously along the data spiral, 
without any gaps. The sectors are numbered sequentially each with its own unique sector number. 
So that data is read without errors, it is placed in blocks of 16 sectors, called Error Correction 
Blocks (ECCs) which contain data and additional error correction information. 

4.4.2 Lead-in Area 

The Lead-in Area contains the information the player needs to correctly read the data on the disc. 

It contains a reference code comprised of two error correction blocks (using 32 sectors) which is 
followed by the control sector of 192 error correction blocks 
These contain physical fonnat information such as: 

Book type. Whether the disc is read only, recordable or rewritable and the part version. 

Disc size. 8cm or 12cm and the minimum read-out rate (2.52Mbits/s [Mb/s], 5.05Mb/s 

or 10.08Mb/s depending on the type of DVD disc) 

Also: Disc structure, Recorded density, Data area allocation, Burst Cutting area. 

The Lead-in Area also contains: 

Disc manufacturing information in free fonnat code or data. 

Contents provider information (reserved). 

4.4.3 Data Area 

This area contains the programme content data of the disc. 

4.4.4 Middle Area 

A middle area is necessary on Dual layer/opposite track discs to manage the switch-over between 
the end of Layer 0 and the start of Layer 1, acting like an interim blank ‘groove’. The Middle Area 
starts near the end of Layer 0 and continues at the start of Layer 1. In the Middle Area, all the 
sectors carry zeros. 

4.4.5 Lead-out Area 

The Lead-out Area starts at the end of the Data Area and continues to the end of the layer to ensure 
that all players can read data correctly up to the last sector of the user data. In the Lead-out Area, 
all the main data in the sectors are set to zeros. 

4.4.6 Position of sectors 

On single layer discs, the Sectors commence at the beginning of the Lead-in Area near the hub of 
the disc, continue through the Data area and finish at the end of the Lead-out Area by the outer 
edge of the disc. 

On Dual layer/Parallel track discs, the Sectors are laid out in this same way on both Layers 1 and 

0 . 

On Dual layer/Opposite track discs the Sectors commence at the beginning of the Lead-in Area on 
Layer 0, by the hub of the disc. They continue through the Data area to the end of the Middle area, 
which is by the edge of the disc. The sector numbering continues at the start of the Middle Area on 
Layer 1, starting with the inverted bit number of the last sector number on the Layer 0 data area. 
The Sectors continue to the end of the Lead-out Area on Layer 1 near the hub of the disc. 
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Fig 4.7 Organisation of sectors in different disc types 

4.5 LOGICAL STRUCTURE OF DATA 

This section describes the way in which the data is logically arranged on the DVD-Video disc. 

The DVD-Video data contained in the Data area is arranged in a defined manner and is built up 
from three main components: the Volume Structure and File Structure, the DVD-Video zone and 
an optional non-DVD-Video zone. 

4.5.1 Volume and file structure 

Some of DVD terminology is analogous to the terminology used for books. The contents of DVD 
is seen as the equivalent of the contents of bound book or a Volume, so each side of a DVD disc is 
said to contain a single ‘Volume’. 

For a single layer disc, the complete Volume is held on one layer. For multiple layer discs the 
Volume is broken into parts, one for each layer. 

The files on the DVD disc are structured to allow playback on various types of DVD-Video and 
DVD-ROM players. The structure used on DVD-Video discs is called the UDF Bridge. It 
complies with the Universal Disk Format (UDF) but also includes elements of ISO-9660 which is 
designed for CD-ROM. 

4.5.2 Non DVD-Video zone 

This is an optional zone on the disc that can contain non DVD-Video data and files, such as DVD- 
ROM computer games or Internet links. 

4.5.3 DVD-Video zone 

DVD-Video Zone contains all the video, audio and sub-picture information (Presentation data) and 
DVD-Video navigation information (Navigation data). 
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4.5.4 Presentation data 

The DVD-Video Presentation Data can be organised into Titles, Chapters and Cells. A Title is a 
single movie or programme. For example, a disc containing a series of four 1/2 hour TV programs, 
contains 4 Titles. Or a disc of a movie and its associated ‘Making of.....’ contains two Titles. A 
single-sided disc (either single or dual layer) can contain up to 99 Titles. 

Titles are broken down into Chapters, which equate to scenes or series of scenes. Chapters can be 
broken down into Cells. A cell contains all of the video, audio or sub-picture information that is 
presented simultaneously during a given period of time. In a linear DVD-Video with little 
interactive or sub-picture elements it is quite possible that a Chapter or movie could have just one 
long Cell. 

4.5.5 Navigation data 

The DVD-Video Zone also contains navigation data that works with the DVD player’s Navigation 
Manager to handle all aspects of playback control. 

This comprises of five main components: 

Video Manager Information (VMGI) tells the DVD-Player essential information about the video 
content of the disc as a whole, or the menus governing the disc. 

Each Video Title Set Information (VTSI) contains all the information about the set of related Titles 
on the disc and their Title menus. In principle there can be many VTSIs on a disc. Normally , for 
a single movie disc, there will be just one. 

Program Chain Information (PGCI) contains the navigation commands that define exactly what 
material (or Video Object) is played and in what order. It also sets out branching so that choices 
can be made either from the menus or other control inputs. 

Presentation Control Information (PCI) controls how an element (or Video Object Unit) is 
presented. This includes non-seamless Viewing angle and the highlight information. 

Data Search Information. (DSI) is used to search and carry out Seamless playback of Video Object 
Units. 

VMGI, VTSI and PGCI are concentrated together at certain locations on the disc. The PCI and 
DSI navigation data is distributed across the disc, interspersed regularly with the sequence of 
video, audio and sub-picture so it is immediately available during playback. 
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5 BIT BUDGETING 

This section outlines the capacity and transfer rates considerations for a DVD-Video project. 

Each DVD-Video disc contains a different combination of video, audio soundtracks, sub-pictures, 
menus and other control information. Disc producers need to go through a process of ‘bit 
budgeting’ to calculate what mix of video, audio and picture content can be stored on the disc and 
at what quality level. 

There are two finite limitations when deciding on the quantity and quality of the content of the 
DVD disc, these are the disc’s total bit capacity and DVD-Video’s maximum transfer rate - the 
maximum bit rate that the DVD-Video player or DVD-ROM drive can read off the disc at any one 
time. 

5.1 Total bit capacity 

The maximum capacity of a DVD disc depends on the number of sides and layers (Table 1.2 
Capacities of DVD Discs) that the producer intends to put the content onto. 

The first part of the bit budgeting calculation should be to work out the average data rate for the 
whole of the content assuming that it is going on a given number of disc layers. When bit rates 
have been calculated, the producer must decide whether this bit rate allows for adequate video 
quality, number of audio tracks and other content that needs to be included on the disc. If not, 
either a higher capacity DVD disc needs to be used, the quality of the video has to be reduced, or 
the quality/quantity of the additional content has to be reduced. 

When calculating peak and average bit rates, it is normal to allocate the bit rate required by the 
audio, sub-pictures, still pictures and system overhead first and then set the video data rate as the 
last part of the bit budgeting calculation. 

The reason for this sequence of operation is that video encoding is a highly controllable process 
that leads to a variable bit rate output that can absorb whatever disc capacity is left over. 

MPEG-2 audio also supports variable bit rate coding in addition to constant bit rate coding. In this 
instance, after first making allowance for the sub-pictures, still pictures and other system overhead 
data, a process of joint bit budgeting between the audio and video can be used to deliver the best 
audio and picture quality 

5.2 Bit rate guidelines 

Actual bit rates need to be carefully calculated, but the following offers a guide to typical bit rates 
that are to be expected. 


CONTENT 

TYPICAL AVERAGE BIT 
RATES 

MAXIMUM BIT 
RATES 

VIDEO 

3Mbits/s to 4Mbits/s 

9.8 Mbit/s 

AUDIO 



PCM audio (16 bit/48kHz, 2 channel) 

1.536Mbits/s 


MPEG- 1/Dolby Digital (2 channel) 

192kbits/s to 224kbits/s 

384kbits/s 

MPEG-2/Dolby Digital 
(multichannel) 

384kbit/s and 448kbit/s 


MPEG-2 audio VBR 

320kbits/s to 384 kbits/s average 

912kbits/s 

Sub-pictures 

lOkbits each 

3.36Mbits/s (total for 
all sub-pictures) 

Still pictures 

200kbits each 


Overhead for system information 

+ 10% 



Table 5.1 Average and maximum bit rates 
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WORKING EXAMPLES 

The formula to calculate the average bit rate (data transfer rate) is a simple one: 

Data transfer Rate (R) = Maximum Disc Capacity (D) / Playing Time (T) 

An example of placing a 120 minute (7200 second) video program onto a 4.7GB disc. 

Transfer Rate = (4.7 x 1000 x 8 bits) / 7200 = 5.22 Mbits/s (Mb/s) 

Less 10% for system overhead (5.22 / 1.1) 

Average data transfer rate = approx 4.75Mb/s 

Alternatively if the required bit rate and program length is already established then they can be 
used to calculate the capacity of DVD disc required: 

Disc Capacity (D) = Transfer Rate (R) x Playing Time (T) 

An example of a 130 minute (7800 second) movie with four multichannel audio tracks (4 x 
384kb/s), a stereo PCM audio track (1.56Mb/s) and high video quality (3.9Mb/s). 

Average bit rate = (4 x 384kb/s) + (1.56Mb/s) + (3.9Mb/s) = approx 7Mb/s 
Plus 10% system overhead = 7.7 Mb/s 
Byte capacity required: 

7.7Mb/s x 7800 = 60,060Mbits 60.06Gbits / 8= 7.507Gbytes 

Total disc capacity required = approx. 7.5GB, which would require a dual layer or double sided 
DVD disc. 


5.3 Maximum transfer rate 


The average transfer rate is a guideline for starting the bit budgeting process. There is a limitation 
on the speed at which the DVD-Video player can read data from the disc that must not be 
exceeded. DVD-Video defines the maximum total data transfer rate as 10.08Mb/s with a 
maximum data transfer rate for the MPEG-2 Video being 9.8Mb/s. 

Although an average transfer rate can be set, the actual data rate at any one time can vary 
significantly. MPEG-2 will require higher bit rates to process complex scenes, the need to read 
sub-picture information or to successfully handle navigational activities such as jumping from one 
part of the disc to another. 



Figure 5.1 Data transfer rate varies over disc. 
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5.4 Practical Examples of bit budgeting 

Spreadsheet layouts are an ideal way of ensuring that all elements of the bit budget are accounted 
for. Here are practical examples of a bit budget spreadsheet workings for two typical DVD-Video 
releases. 

DVD Bit rate budgets 


Title: Long movie 




Total data requirement 

Play time of disc 

140 minutes 



Number of audio streams - 

2 



multichannel 




Audio bit-rate - multichannel 

448 kbit/s 

896 

kbit/s 

Number of audio streams - 2ch 

0 



Audio bit-rate - 2ch 

256 kbit/s 

0 

kbit/s 

Number of audio streams - LPCM 

0 



LPCM clock 48/96 kHz 

48 kHz 



Number of bits 16/20/24 

16 

0 

kbit/s 

Number of sub-picture streams 

3 



Sub-picture bit-rate 

32 kbit/s 

96 

kbit/s 

Other (non-stream) data 

0 Mbytes 



System overhead 

280 kbit/s 



Disc capacity 

4700 Mbytes 



Capacity budget 

Bandwidth budget 

Total disc capacity 

4700 Mbytes 

Maximum 

10.08 Mbit/s 

Other data 

0 Mbytes 



Audio 

941 Mbytes 

Audio total 

0.896 Mbit/s 

System overhead 

294 Mbytes 

System overhead 

0.28 Mbit/s 

Sub-pictures 

101 Mbytes 

Sub-pictures 

0.096 Mbit/s 

Video 

3364 Mbytes 

Mux overhead 

0.8064 Mbit/s 



Max Audio + Video 

8.90 Mbits/s 

Average video rate 

3.204 Mbit/s 

Max video bit rate 

8.00 Mbits/s 



Fig 5.2 Bit budgeting example - long movie 
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DVD Bit rate budgets 


Title: Pop video clips 




Total data requirement 

Play time of disc 

75 minutes 



Number of audio streams - m/c 

1 



Audio bit-rate - m/c 

448 kbit/s 

448 

kbit/s 

Number of audio streams - 2ch 

0 



Audio bit-rate - 2ch 

256 kbit/s 

0 

kbit/s 

Number of audio streams - LPCM 

0 



LPCM clock 48/96 kHz 

48 kHz 



Number of bits 16/20/24 

16 

0 

kbit/s 

Number of sub-picture streams 

3 



Sub-picture bit-rate 

32 kbit/s 

96 

kbit/s 

Other (non-stream) data 

0 Mbytes 



System overhead 

280 kbit/s 



Disc capacity 

4700 Mbytes 



Capacity budget 

Bandwidth budget 

Total disc capacity 

4700 Mbytes 

Maximum 

10.08 Mbit/s 

Other data 

0 Mbytes 



Audio 

252 Mbytes 

Audio total 

0.448 Mbit/s 

System overhead 

158 Mbytes 

System overhead 

0.28 Mbit/s 

Sub-pictures 

54 Mbytes 

Sub-pictures 

0.096 Mbit/s 

Video 

4237 Mbytes 

Mux overhead 

0.8064 Mbit/s 



Max Audio + Video 

8.90 Mbits/s 

Average video rate 

7.532 Mbit/s 

Max video bit rate 

8.45 Mbits/s 



Fig 5.3 Bit budgeting example - pop video clips 
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6 DVD FEATURES IN DETAIL 

This section details the requirements and features of the DVD-Video feature set. 

6.1 Mandatory features 

Some of the features used by DVD-Video discs or DVD-Video players are mandatory. This 
ensures that the essential navigation and playback functions and resources appear on both disc and 
player so that any DVD-Video disc will play on any DVD-Player. 

When authoring a disc the mandatory resources and functions must be included and the Authoring 
System will normally take care of this. 

Many players will also have the ability to access some or all of DVD-Video’s optional features. 
When authoring a disc it should be remembered that some players will not be able to access these 
optional functions or features and that the disc’s content should not rely on them. 


6.2 List of mandatory features 


DISCS 

PLAYERS 

VIDEO CONTENT 

MPEG-1 and/or MPEG-2 Video. 

VIDEO DECODING 

The player will be able to decode and play MPEG-1 
Video and MPEG-2 Video. 

ASPECT RATIO 

MPEG-2 Video content must be coded as 
4:3 or 16:9. 

ASPECT RATIO 

Player will output 4:3 for MPEG-1 Video. For MPEG- 
2 Video, it will output 4:3 or 16:9 video content and 
will also convert 16:9 to 4:3 using letterbox or pan- 
and-scan under user control, depending on how the 
disc is programmed (see 6.4.3) 

MULTIPLE ANGLE 

No mandatory requirement to include 
multiple angle content. 

MULTIPLE ANGLE 

Seamless and Non-Seamless Angle changing. 

ALTERNATE LANGUAGE SCENES 

No mandatory requirement to include 
alternate language scenes content. 

ALTERNATE LANGUAGE SCENES 

Player will respond to instructions and display 
required version of the scene. 

AUTOMATIC STOP 

No mandatory requirement to include 
automatic stop instructions. 

AUTOMATIC STOP 

Player will respond to an Automatic Stop instruction 
on the disc and enter Still mode. 

AUDIO TRACKS 

Up to 8 parallel tracks 

AUDIO TRACK SWITCHING 

Switching between audio tracks under user control. 

COMPRESSED AUDIO FOR 
‘PAL/SECAM’ DISCS 

MPEG-1, or alternatively MPEG-2 

Audio, or alternatively Dolby Digital is 
mandatory for discs with audio content, 
unless LPCM audio is present. 

COMPRESSED AUDIO FOR ‘PAL/SECAM’ 
PLAYERS 

Decoding and presentation of MPEG-1 Audio 
streams, the MPEG-1 compatible part of MPEG-2 
Audio streams. Decoding of Dolby Digital streams 
and presentation of the Centre channel in case of one 
channel; Left and Right channel in case of 2 channels; 
at least 2-channel of down-mixed output in case of 
more than 2 channels. 
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DISCS cont. 

PLAYERS cont. 

COMPRESSED AUDIO FOR ‘NTSC’ 
DISCS 

Dolby Digital is mandatory for discs 
with audio content, unless LPCM audio 
is present. 

COMPRESSED AUDIO FOR ‘NTSC’ PLAYERS. 
Decoding of Dolby Digital streams and presentation 
of the Centre channel in case of one channel; Left and 
Right channel in case of 2 channels; at least 2-channel 
of down-mixed output in case of more than 2 channels 

LINEAR PCM AUDIO 

No mandatory requirement 

LINEAR PCM AUDIO TRACK PLAYBACK 

Playback of Left (L) and Right (R) channels at 48kHz 
sampling 16-bit. 

SUBTITLE TRACKS 

No mandatory requirement to include 
subtitle tracks. 

SUBTITLE PLAYBACK 

Switch subtitle display on and off and switching 
between subtitle tracks all under user control. 

FORCED SUBTITLE TRACKS 

No mandatory requirement to include 
forced subtitle instructions. 

FORCED DISPLAY OF SUBTITLES 

The player will respond to a ‘force subtitle on’ 
instruction on the disc. If subtitle function is already 
on, the forced subtitles will be in the same language as 
the subtitles being displayed so far. If subtitles have 
not been selected by the user, then the forced subtitles 
will be in the same language as the currently selected 
audio track. 

SUBTITLE TRACKS ASPECT RATIO 
No mandatory requirement. 

SUBTITLES AND VIDEO ASPECT RATIO 

Player will automatically select the subtitle track 
corresponding to the selected aspect ratio. 

MENU OPERATION 

A disc will normally have menus, but 
they are not mandatory. 

MENU OPERATION 

The player can select and activate all menus, unless 
control commands on the disc prevent this. 

TITLE SELECTION AND PLAYBACK 
A disc will normally have menus, but 
they are not mandatory. 

TITLE SELECTION AND PLAYBACK 

The player will search and start playback of the 
selected Title from the menu or from user instructions. 

AUTOMATIC START FUNCTION 

No mandatory requirement to include 
automatic start instructions. 

AUTOMATIC START FUNCTION 

When the disc is inserted, the player will 
automatically start playback from a point specified on 
the disc. 

MENU CALL FUNCTION 

The disc will normally have menus, but 
they are not mandatory. The Automatic 
Start function may be set up to call the 
Title Menu. 

MENU CALL FUNCTION 

Selection of the discs Title menu and Root menus 
under user control. 

The Title menu may be called from the Stop state of 
the player. 

The Root menu of a Video Title Set may be called 
during playback of a Title. 

MENU LANGUAGE 

The available menu languages are 
specified. 

MENU LANGUAGE SELECTION 

The player will select the user's preferred menu 
language which is stored in one of the player's system 
parameters. 

Player will select the default language specified on the 
disc when the preferred language is not supported. 
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DISCS cont.. 

PLAYERS cont.. 

HIGHLIGHTS 

HIGHLIGHT COMMANDS 

Highlight area and associated commands 
will normally fonn part of the menu sub¬ 
pictures. 

The player will react to the Highlight commands of 
sub-pictures used in the Menu display. 


FUNCTION COMMANDS 

See 6.10 Navigation and Operation Controls 

COPY PROTECTION 

COPY PROTECTION 

No mandatory requirement 

CSS and Macrovision 


Table 6.1 DVD Mandatory Features 


6.3 System parameters 

The DVD-Video player has 24 system parameters which are stored in the player’s memory 
registers during set-up or during operation. 

These include menu language selection, audio and sub-picture stream selection, sub-picture on/off, 
title number, angle, the audio and video player configuration, the initial language codes for audio, 
and audio extensions, sub-picture and sub-picture language code extensions, parental level and 
other navigation and title number functions. Not all players will use all of these system parameters. 

6.4 General parameters 

The DVD-Video player has 16 general parameters each 16 bit, which are freely available for uses 
such as keeping scores, track status or as a count down timer. These general parameters are reset at 
start-up or when returning to a title menu. 

The following type of navigation commands are available using these parameters: 

Mathematical operations: Add, Subtract, Multiply, Divide, Modulo, Random. 

Logical operations: And, Or, Xor 

Comparison: Equal, Not equal, Less/greater than, etc 

Register operations: Load, Move, Swap 

Flow control: Goto, Link, Jump 

Timer: Count down 
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6.5 Video and pictures 
6.5.1 Still pictures 

A high quality stable still picture can be produced by displaying a single I picture, or by using a 
pause and freeze on the last P picture of a sequence. 


, Still picture 1 

Still picture 2 

Still picture 3 

/ 

T A 

w 

Sequence 
end code 

/ 

T A. 

Sequence 
end code 

/ 

T A 

w 

Sequence 
end code 

V 

IX 

V 

Audio programme 1 

Audio programme 2 


Fig 6.1 Still picture programming 

6.5.2 Still pictures 

Every video picture is created from two fields of alternate lines, field 1 and field 2 and these make 
up the one complete frame of video. 

When using pause, these two fields are used to display the frame as a still picture. In some 
instances, such as when the video has been transferred originally from film to an NTSC tape using 
3/2 pulldown, the selection of the first field of each frame may not be correct. It is important to tell 
the encoder which field is actually the first field of the picture (called field dominance) otherwise 
the still picture will be displayed as a mix of field 2 of one frame and field 1 of the next frame. 
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Field 1 dominant 
source 


Field 1 Field 2 Field 1 Field 2 Field 1 



Gives perfect stills 



Frame n 




Field 2 dominant 
source 


Field 1 


Field 2 Field 1 



Field 2 Field 1 



Frame n 


Gives split frames 


Fig 6.2 Wrong field dominance 

6.5.3 Aspect ratios 

DVD-Video players can output pictures for display in either 4:3 or 16:9 ratios. The pictures are 
stored in a 4:3 frame which is manipulated by the player during playback. 

4:3 aspect ratio pictures are encoded without alteration into 4:3 aspect ratio MPEG-2 and these 
will playback without further manipulation on a 4:3 TV. 

Normally 16:9 ratio pictures are first anamorphically squeezed to fit the 4:3 ratio frame. When 
played back on a 16:9 (widescreen) TV, the player restores the picture’s original 16:9 ratio. This 
squeezing and unsqueezing of the picture ensures that the maximum picture quality is maintained. 
Pictures with wider ratios than 16:9 (such as 'Scope 2.35:1 movies) can be encoded with additional 
black bands on the top and bottom of the image area. Alternatively the left and right edges of the 
picture can be trimmed so that the picture fills the 16:9 display. 

The DVD player can replay 16:9 ratio pictures on a 4:3 TV in three ways under user control: 
Letterbox 

Trimmed showing the central portion of the picture. 

Trimmed with pan-and-scan instructions. 

The trimmed pan and scan option requires the pan-and-scan instructions to be added to the DVD- 
Video disc at the authoring stage. 

The software producer can define whether the title can be viewed only in letterbox, only trimmed, 
or give the user the option of either, when displayed on a 4:3 TV. 
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Letterbox Trimmed - central portion 

Widescreen Programmes on 4:3 TV Displays 



Trimmed Pan/scan 


6.5.4 Multiple viewing angle 




Wider ratio programmes (eg 'Scope 2.35:1) 


Widescreen Programmes on 16:9 TV Displays 


Fig 6.3 Aspect ratio display 


The multiple viewing angle feature lets the user view a scene from up to nine different angles. This 
is achieved by placing on the DVD-Video disc up to nine different viewing (or camera) angle 
versions of the scene, in a way that they are quickly available to the user. 

To prepare for the multiple viewing angle function, the different camera angle versions of the 
scene must be exactly the same length and the number of multiple angle options should also be the 
same throughout the Title. 

Each viewing angle can contain its own video information. The data for the video and audio for 
each angle is divided into blocks and the different version of the scene interleaved together. The 
interleaved data for any one particular viewing angle is extracted by the player which then ignores 
the data for the other viewing angles when there is not active selection of viewing angle by the 
user, the disc will seamlessly play a viewing angle predetermined by the software producer. When 
the user selects a new viewing angle the player will use pointers in the data stream of the disc to 
the first block of the new viewing angle data. 

6.5.5 Non-seamless changing of multiple viewing angles. 

When the user selects another viewing angle, the playback of both audio and video will 
immediately be interrupted until the video of the new angle is ready to be displayed. 

6.5.6 Seamless changing of multiple viewing angles 

When the user selects another viewing angle, the player will switch over to using the new viewing 
angle, usually around 1 second after the selection. In seamless viewing angle changes, there is no 
visible break in the video and audio and the action of the scene continues uninterrupted. Audio and 
sub-pictures must be identical for all angles. 

6.5.7 Seamless branching for alternate language scenes 

Instructions within the disc’s own programming can be used to automatically select which 
alternate language scene to display. Under instructions on the disc, when such a scene occurs, the 
alternate language scene is displayed, that matches the language currently selected on the player. 
Special attention needs to be paid to authoring alternate language scenes to ensure that switching 
occurs at exactly the desired point. 
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Sub-pictures are a collection of graphical elements, normally containing text, that can be used for 
subtitling and to create menus by overlaying text or graphic elements onto the picture being 
currently displayed. 

6.6.1 Sub-pictures for subtitles 

Traditionally, subtitles on video releases are 'bumf into the picture and this method can be used for 
DVD. However, DVD-Video has the option to store subtitles as separate text elements that are 
displayed using sub-pictures. 

There are several advantages to using sub-pictures to display subtitles: 

Subtitles in several languages can be stored and displayed from a single DVD-Video disc. 

Subtitles can be turned on and off by the user. 

The aspect ratio of the subtitles can be authored to be correct whether the player is working in 
widescreen 16:9 or in 4:3. Text is neither squashed nor are words Tost’ beyond the side edges of 
the screen. 

Subtitles can be placed in the black band below the picture when a 16:9 DVD-Video is played in 
letterbox mode on a 4:3 TV. 

Forced subtitles can be added to translate dialogue spoken in languages other than that used in the 
majority of the soundtrack. 

The information for each sub-picture is included on the DVD-Video disc. This is defined as set of 
pictures displayed in a choice of four colours from a pre-defined palette of 16. Each sub-picture is 
made up of four separate elements; a transparent background, a main letter colour, a letter edge 
colour and an intermediate colour to prevent aliasing at the borders between the main letter colour 
and the edge colour of the letter. A typical subtitle sub-picture will have a main transparent area, 
with the text of sub-title placed near the bottom of the picture. 



Fig 6.4 Sub-picture structure 


36 


DVD-Video Software Poduction Guide 




Forced display subtitles are treated in the same way, but stored in a separate time code file. 

If no subtitle has been selected by the user then the forced display will show the dialogue that 
matches the language selected for the soundtrack. If subtitles have been selected by the user then 
the forced display will show the dialogue in the language that matches the selected sub-titles 
DVD-Video can allow up to a total of 32 subtitle tracks. These can be used for different languages, 
for subtitles laid out for different aspect ratios and for other applications. 

6.6.2 Sub-pictures for menus 

A Menu consists of a background picture overlaid with text in the form of a sub-picture. 

The size and general format for the menu sub-picture is the same as for sub-titles. By their nature 
all menu sub-pictures are programmed as force displayed sub-pictures. 

The text entry (i.e. the words used for each of the menu items) can fonn part of the background 
picture or be stored as a separate sub-picture. Separate menu sub-pictures can be used for different 
language menus. These different language menus can use the same background picture or a 
different background picture. 

6.6.3 Highlight display 

It is useful to highlight the menu item to confirm or acknowledge that a particular menu item is 
being selected by the user. Sub-pictures for Menus have a special highlight function to achieve 
this. 

When the menu item is selected, its sub-picture text and a rectangle surrounding the text can be 
Highlighted by altering the colours used. 

Highlight information is stored separately to the sub-picture. 

The menu text language would normally be selected by the user, either directly or as part of the 
DVD-Video player’s set-up. If there is no preference set, then the disc will display the sub-pictures 
for the default menu language and the default language has to be preset on the disc by the software 
producer. 


Menu 

1 

1 st Chapter 

2 

2nd Chapter 

3 

3rd Chapter 


NEXT 

Complete 

menu 

1 

1 st Chapter 

2 

2nd Chapter 

3 

3rd Chapter 


NEXT 



Background with 'hot spots' 


1 1st Chapter 

2 

2nd Chapter 

3 

3rd Chapter 


NEXT 


Subpicture text 
Fig 6.5 Menu Displays 


Subpictures with highlight command 
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6.7 Application types 

The DVD-Video standard allows for DVD-Video Application Types where a category of titles are 
produced for a specific and unique function. Although all discs will follow the mandatory general 
specifications for DVD-Video, each Application type also includes additional specified features 
that are common to both disc and player. 

Currently there are two Application types defined. 

Non-specific use DVD-Video. This includes all of the current types of DVD-Video with film or 

video content. 

Karaoke DVD-Video. These are DVD-Video discs with music, video and subtitle 

content specifically for use as Karaoke discs that can also take 
advantage of specialised features on a Karaoke DVD-Video 
player. 


6.8 Karaoke 

The Application Type for Karaoke discs specifies that each collection of tunes is assigned as one 
Title. Separate songs are each assigned as a chapter. Elements of each song, for example the 
introduction, climax or interlude can each be assigned as Cells. This formalised and consistent use 
of Title, Chapter and Cell enables the DVD Karaoke player to easily locate songs and to add 
functions such as One Song Play and Introduction Skip. 

The Karaoke Application Type also defines unique audio features. The Karaoke disc can contain 
up to five separate audio channels. Two are used for the stereo backing track, one for a melody 
guide track and two for additional vocal tracks. A stereo DVD-Video player will play at least the 
stereo backing track. Using a DVD Karaoke player, the user can select which combination of 
audio tracks are to be played and adjust the relative levels of each. 

DVD-Video supports specialised applications such as Karaoke. A DVD-Video Karaoke disc can 
display background video pictures with a text overlay of the lyrics and offers easy navigation 
between tracks. 

6.9 Audio 

DVD-Video discs can carry a number of non-compressed (LPCM) audio tracks and a number of 
compressed audio tracks (MPEG, Dolby Digital and others) up to a total of 8 audio streams. The 
number and quality of these audio tracks can be defined during authoring, taking into 
consideration the requirements of the content, the available data capacity of the disc and the 
specifications defining audio for the DVD-Video format. When a DVD-Video PAL/SECAM disc 
has audio content, it must have either at least one stream of MPEG Audio or at least one stream of 
Dolby Digital Audio or at least one LPCM audio stream. 

A stereo LPCM or compressed audio track can be used to carry a Dolby Surround two-channel 
soundtrack that can be decoded by a Dolby Pro-Logic or Surround decoder. 

Compressed multichannel audio formats such as MPEG-2 and Dolby Digital can carry a 
multichannel soundtrack compressed into a single stream of digital data (bit-stream). There are 
various layouts for multichannel audio to go with pictures. The most common is the 5.1 used in 
many cinema installations. This supplies separate sound channels to left (L), centre (C) and right 
(R) front speakers, to left and right surround speakers (Ls and Rs) and low frequency enhancement 
(LFE) to a sub-bass speaker (the “.1” channel). 
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Lch 


Cch 


Rch 


Front speaker 



LSch 


RSch 


Surround speaker 


Figure 6.6 Speaker layout for 5.1 channel multichannel sound 


6.9.1 Linear PCM 

DVD-Video allows sampling rates of 48kHz or 96 kHz for LPCM channels. Quantisation can be at 
16 bit, 20 bit or 24 bit per sample. 

Standard quality LPCM channels will normally be stored at 48kHz/16 bit. Each audio stream 
placed on the DVD-Video disc can contain up to 8 of these LPCM channels. 

The higher sampling and quantisation rates will allow wider frequency and dynamic range, but 
will also have an impact on the disc’s total data capacity and the data transfer rates. This reduces 
the number of LPCM channels that can be used and also affects bit budgeting calculations for the 
disc’s video and other content. 

The maximum bit rate allowed for all the LPCM audio channels in one stream is 6,144kbits/s. 


SAMPLING 

FREQUENCY 

QUANTISATION 

MAXIMUM NUMBER 

OF CHANNELS 

48kHz 

16 bit 

8 

48kHz 

20 bit 

6 

48kHz 

24 bit 

5 

96kHz 

16 bit 

4 

96kHz 

20 bit 

3 

96kHz 

24 bit 

2 





Table 6.2 Maximum number of channels per stream for LPCM 



TRANSFER RATES 

NUMBER OF 

CHANNELS 

USED 

48kHz 

16 BIT 

48kHz 

20 BIT 

48kHz 

24 BIT 

96kHz 

16 BIT 

96kHz 

20 BIT 

96kHz 

24 BIT 

1 

768 

960 

1152 

1536 

1920 

2304 

2 

1536 

1920 

2304 

3072 

3840 

4608 

3 

2304 

2880 

3456 

4608 

5760 

- 

4 

3702 

3840 

4608 

6144 

- 

- 

5 

3840 

4800 

5760 

- 

- 

- 

6 

4608 

5760 

- 

- 

- 

- 

7 

5376 

- 

- 

- 

- 

- 

8 

6144 

- 

- 

- 

- 

- 


Table 6.3 Transfer rates (kbits/s) for LPCM channels 
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6.9.2 MPEG Audio 

The MPEG Audio stream can be any of the MPEG layer II fonnats from mono to 7.1 
multichannel. 

Further compressed audio streams can be optionally added to the disc, normally also using MPEG 
compression. 

MPEG-2 is a compatible extension of the MPEG-1 audio format. A DVD-Video player with only 
stereo MPEG replay capability can extract the MPEG-1 compatible stereo audio content (a 
downmix of the multichannel source) from the MPEG-2 audio stream on the disc. 

A DVD-Video disc can contain up to 8 stereo or multichannel MPEG Audio streams. Different 
language soundtracks will each have their own MPEG Audio stream. 

MPEG Audio can be placed on the disc at a constant or variable bit rate. At a constant bit rate, the 
disc’s author selects a constant bit rate that meets the required quality, capacity and transfer rate 
objectives. Constant bit rates can be set between 64kbit/s and 912kbit/s, typically using 384kbit/s. 


Lch 

LCch 

Cch 

RCch 

Rch 


Front speakers 



LSch 


RSch 

Surround speakers 


Figure 6.7 Speaker layout for 7.1 channel MPEG-2 


MPEG-1 MODES 

MULTICHANNEL OUTPUT 

1/0 

Mono 

2/0 

Stereo 

MPEG-2 MODES 


3/0 

Stereo with Centre channel 

2/1 

Surround - two front channels and mono surround 

3/1 

Surround - three front channels and mono surround 

2/2 

Surround - two front channels and stereo surround 

3/2 

Surround - three front channels and stereo surround 

5/2 

Surround - five front channels and stereo surround 


Table 6.4 MPEG Audio coding fonnats 
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AUDIO CONTENT OF DVD- 
VIDEO DISC 

DISCRETE AUDIO OUTPUT FROM PAL/SECAM 
DVD-VIDEO PLAYERS WITH: 


Stereo capability 

5.1 capability 

7.1 capability 

MPEG-1 1/0 

1/0 

1/0 

1/0 

MPEG-1 2/0 

2/0 

2/0 

2/0 

MPEG-2 3/0 

2/0 

3/0 

3/0 

MPEG-2 2/1 

2/0 

2/1 

2/1 

MPEG-2 3/1 

2/0 

3/1 

3/1 

MPEG-2 2/2 

2/0 

2/2 

2/2 

MPEG-2 3/2 

2/0 

3/2 

3/2 

MPEG-2 5/2 

2/0 

3/2 

5/2 


Table 6.5 Audio output from PAL/SECAM DVD players (Note: 2/0 output may contain mono, 
stereo or Dolby surround audio) 


Using the MPEG Audio variable bit rate option, the disc’s author selects an average bit rate that 
meets the quality, capacity and transfer rate requirements. When the audio material is less 
complex, the actual bit rate required to maintain the required level of audio quality drops 
significantly. 

So compared to constant rate encoding, variable bit rate MPEG-2 encoding can offer audio data 
capacity and transfer rate savings of between a quarter and a third. 

MPEG Audio for DVD-Video uses a mandatory sampling rate of 48kHz. 



Figure 6.8 Example of MPEG-2 Audio multichannel encoding and decoding. 
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6.9.3 Dolby Digital audio 

Multichannel Dolby Digital can provide a downmixed stereo output. A player with only stereo 
Dolby Digital replay capability will downmix the multichannel content to stereo. 


DOLBY DIGITAL MODE 

2 CHANNEL DOWNMIX OUTPUT 

1/0 

Mono 

2/0 

Stereo 

3/0 

Stereo 

2/1 

Dolby Surround encoded stereo 

3/1 

Dolby Surround encoded stereo 

2/2 

Dolby Surround encoded stereo 

3/2 

Dolby Surround encoded stereo 


Table 6.6 The results of downmixing Dolby Digital coding formats on a two channel player. 

Dolby Digital is placed on the disc at a constant bit rate. The disc’s author selects a constant bit 
rate that meets the required quality, capacity and transfer rate objectives. 

Dolby Digital audio for DVD-Video uses a mandatory sampling rate of 48kHz. 


AUDIO CODING MODE 

BIT RATES 

1/0 

64kbit/s to 448 kbit/s 

2/0 

128kbit/s to 448kbit/s 

3/0, 2/1 

192kbit/s to 448kbit/s 

3/1, 2/2 

256kbit/s to 448kbit/s 

3/2 

320kbit/s to 448kbit/s 


Table 6.7 DVD-Video bit rates for Dolby Digital coding formats 

6.9.4 Other compressed audio formats 

DVD-Video supports other compressed audio formats. DTS (5.1) and SDDS (5.1 and 7.1) are 
options with data rate ranges of 64kbit/s-1280kbit/s and 64kbit/s- 1536kbit/s respectively. 

6.9.5 Multiple language audio 

A DVD-Video disc can contain soundtracks in different languages. Each language version is 
stored as a complete soundtrack in whatever form (mono, stereo or multichannel) is required. The 
relevant audio stream is selected by the user with the menu commands or from the set-up 
instructions stored in the DVD-Video player. Where a preference has not been specified by the 
user, the disc uses the default language soundtrack which has been defined by the software 
producer. 

Although both Dolby Digital and MPEG-2 Audio systems have the ability to store several 
different language dialogue channels within a single multichannel soundtrack stream, this function 
is not part of the DVD-Video standard. 
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6.9.6 Choice of audio format 

The DVD-Video specification does not require audio to be present on a disc at all. However in 
most cases, DVD-Video discs will contain audio and there are rules governing what fonnat the 
audio should be to ensure that the disc will be playable in the geographical areas that it will be 
distributed in. 

To understand which audio format should be placed on a disc, it is perhaps easiest to look at the 
audio fonnats that will be available on DVD-Video players. 

Players that output video in 625 lines (normally all players sold in PAL/SECAM regions) must be 
able to output analogue stereo audio from LPCM, MPEG-1 and Dolby Digital audio streams. 

For players that output video in 525 lines (normally all players sold in NTSC regions) must be able 
to output analogue stereo audio from LPCM and Dolby Digital audio streams. 

These are the only audio formats that are guaranteed to be available to every consumer. So DVD- 
Video discs designed for use on players that output 625 line video, must have their audio stored at 
least as either an LPCM, an MPEG-1 or a Dolby Digital audio stream. 

DVD-Video discs designed for use on players that output 525 line video, must have as their audio 
stored at least as either an LPCM or a Dolby Digital audio stream. 


MANDATORY AUDIO REQUIREMENTS FOR DVD-PLAYERS 

PLAYER'S VIDEO OUTPUT: 625 LINES 

PLAYER'S VIDEO OUTPUT: 525 LINES 

LPCM on analogue stereo outputs 

LPCM on analogue stereo outputs 

MPEG-1 on analogue stereo outputs 

Dolby Digital on analogue 

Dolby Digital on analogue 



Table 6.8 Mandatory audio requirements for DVD-Video players 


OPTIONAL AUDIO REQUIREMENTS FOR DVD-PLAYERS 

PLAYER'S VIDEO OUTPUT: 625 LINES 

PLAYER'S VIDEO OUTPUT: 525 LINES 

Digital output 

Digital output 

connector 

connector 

Digital output for MPEG-1, MPEG-2, Dolby 

Digital output for MPEG-1 MPEG-2, Dolby 

Digital, DTS, SDDS 

Digital, DTS, SDDS 

Internal decoding for multichannel MPEG-2, 

Internal decoding for multichannel MPEG-2, 

Dolby Digital, DTS, SDDS 

Dolby Digital, DTS, SDDS 


Table 6.9 Optional audio requirements for DVD-Video players 


Multichannel outputs (analogue or digital) are only an option for DVD-Video players, so 
producers are not obliged to add a multichannel audio stream to the disc. 

Note that after the minimum requirement for LPCM/MPEG-1/Dolby Digital or LPCM/Dolby 
Digital has been met, disc's producers are free to choose LPCM, MPEG-1, MPEG-2, Dolby 
Digital, DTS or SDDS as the format of any additional audio streams they wish to place on the disc. 
To take advantage of these 'value-added' audio features of a particular DVD-Video discs there will 
be a range of players with different audio functions available beyond the minimum requirements. 
Dual standard DVD-Video players that can output both 625 and 525 line video will be able to 
output analogue stereo from LPCM, MPEG-1 and Dolby Digital streams, so that they can play 
multinational discs in different TV standard areas, for example playing Japanese discs in Europe. 
Players with digital outputs are likely to be able to deliver at least MPEG-2 and Dolby Digital 
multichannel digital streams to an external decoder. 
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6.10 Menus 

Menus are used to let the user select the various playback options offered by the disc and to 
navigate around the disc’s content. Menus are generated from material on the disc, rather than 
within the DVD-Player to allow the author to have complete control over the Menu’s pictures, text 
and functions. 

All menus are constructed using menu, still pictures, sub-picture, highlight and control 
information. 

There are two main types of Menu, System Menus and in-title Menus 

6.10.1 System menu 

System menus are displayed at Start up and can also be displayed at other times during playback or 
from the stop mode. There are 6 types of System Menu. 

Title Menu Menu of the titles available on the disc. 

Chapter Menu Menu of the chapters available on the disc. 

Audio Menu Menu of the audio options available on the combination of disc and DVD- 

Video player. 

Sub-picture Menu Menu of the sub-picture streams available on the disc - usually sub-title 
options and languages. 

Angle Menu Menu of the viewing angles available on the disc 

Root Menu This menu type is open to the software authors to offer a user choice of 

other content-specific options. When the Chapter, Audio, Sub-picture 
and/or Angle Menu are present, they must be accessible through the Root 
Menu. 

Separate System menus may be created for each of the languages being used on the disc. The 
DVD-Video player will display the menu that corresponds to the player’s language set-up 
information. If no language has been specified by the user, then a default language menu, specified 
by the software author, will be displayed 

6.10.2 In-title menus 

In-title menus are a further ‘open’ menu type that can be designed by the software author to 
display content- specific options at any stage during playback of the DVD-Video disc. 

Navigation Commands 

The navigation of the disc is determined by information contained in the Program Chain 
Information (PGCI). The content of the disc is split into Cells and the navigation instructions tell 
the player which order to play the Cells and lets the user utilise Menus to navigate around the disc 
in a number of ways. 

Even when a disc (such as a movie) is played through from a single Play instruction, the Program 
Chain Information is essential as it defines the order in which each Cell on the disc is played. 
Authors can include Navigation Commands in the disc’s Programme Control to provide a range of 
branching structures. There are 16 general parameters and a set of Navigation Commands 
including GoTo, Link, Jump, Compare, SetSystem and Set. A DVD-Video containing, for 
example an audio/visual quiz game can display in-title menus asking the user to enter an answer 
and uses the Navigation Commands to go to different Cells depending on the answer, whilst 
keeping track of the score. 
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Fig 6.9 Example of the menu structure for a DVD-Video movie 
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6.11 Player control functions 

There is a range of user navigation controls functions that can be used with DVD-Video. The 
mandatory functions are available on all DVD-Video players. 

These functions can be accessed using a range of physical controllers. Functions like Stop may 
have dedicated buttons on the player and the player’s remote control. Alternatively functions can 
be accessed by using up/down/left/right buttons on a remote control or keyboard, to control on¬ 
screen menu and button selections. 

Further optional player control functions include: Chapter and Time Play, PTT and Time Search, 
Top Program search, Forward and Backward Scan, other Menu calls, Button Select & Activate, 
Pause on/off, Parental level select, Parental country select and Karaoke audio presentation mode 
change. 


MANDATORY PLAYER CONTROL 
FUNCTIONS 

DESCRIPTION 

Title Play 

Plays a given title number 

Stop 

Puts the player into the stop state 

GoUp 

Play specified title 

Previous Program (PG) search 

Jump to the previous Program on the disc 

Next Program (PG) search 

Jump to the next Program on the disc 

Menu call for Title 

Calls to the Title menu 

Menu call for Root 

Calls to the Root menu 

Resume 

Return to the program from the Menu 

Upper Button Select 

To select Buttons on Menu Screen 

Lower Button Select 

To select Buttons on Menu Screen 

Left Button Select 

To select Buttons on Menu Screen 

Right Button Select 

To select Buttons on Menu Screen 

Button Activate 

Activate the current highlighted menu selection 

Still Off 

Release from the current still picture 

Menu Language Select 

Selects the language for the menu 

Audio Stream Change 

Change the audio stream (e.g change language) 

Sub-picture Stream Change 

Change operation (e.g. sub-picture on/off, change 
language) 

Angle Change 

Change viewing angle 

Video Presentation Mode Change 

Change viewing mode (e.g aspect ratio) 


Table 6.10 DVD player control functions 
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Basic remote control functions. 
Allows full control of a 
DVD-Video disc using the 
menus 



ei n 


a a □ □ 

2 000 
-- 0 0 0 



Additional dedicated buttons 
for the main menu and 
navigational functions. Discs 
can be programmed to help the 
user to control playback without 
using just the menu and the 
up/down/left/right/enter keys. 


Fig 6.10 Example of a remote control with simple menu keys and additional control buttons 


6.11.1 Automatic playback function 

DVD-Video discs have a separate data area to contain Auto-start information. 

The software producer adds the Auto-start information to the disc. This tells the player to 
automatically display, for example, a Title Menu in either the disc’s default language or in default 
language set by the user in the player’s set up menu. 

The user cannot access the operation of the disc until the player has completed the Auto-start. 
Without an Auto-start information, once loaded, the player remains in Stop mode until the user 
enters a command. 
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When the playback of Title Menu is programmed in 
Automatic playback: 


Title # I 



Title #3 


When no Automatic playback is programmed in 





Title #3 


Fig 6.11 Automatic playback function 


6.11.2 Automatic stop 

Automatic Stop will automatically display a still picture at a predetermined point on the DVD- 
Video disc. There are two types of automatic stop, Cell Automatic Picture Stop and GOP 
Automatic Picture Stop 


6.11.3 Cell automatic picture stop 

Cell automatic picture stops are most commonly used for in-title Menus. An instruction and a still 
picture frame is placed in the MPEG Video stream. The instruction stops the playback of video 
and displays the still picture, which can be overlaid with sub-pictures and highlights to create an 
in-title Menu. After the user has made a menu choice, playback starts from the new chosen point. 


Presentation 

Still picture 


Presentation 

Presentation 


Command _ 




Fig 6.12 Cell automatic picture stop. 

6.11.4 GOP automatic picture stop 

A collection of still pictures (see 8.2) can be placed on the disc to create a slide show. Using 
navigation commands, the pictures can be shown until the user enters an instruction to move onto 
another picture or another section of the disc. 
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6.12 Access control 

DVD-Video has four different types of controls that can restrict access to disc content. 

6.12.1 Parental control 

Parental control allows users to program the DVD-Video player with a password control to allow 
only playback of certain categories of content. Parental Control is not mandatory on DVD-Video 
players, so software producers should not rely on its use. There are 8 Parental Control levels of 
which three have been defined. Level 8: Adult, Level 6: Theatrical, Level 1: Kids Safe. To avoid 
contentious parental control issues, discs should normally be produced with Parental Control Level 
set to ‘disabled’. 

6.12.2 Direct access restriction 

Direct access allows the user to find a given point in the disc’s content by using search or other 
user-controlled functions. However, the software producer may wish to retain control of access to 
certain cells by introducing a direct access restriction. Access to a Direct access restricted cell can 
only be played under the navigation control instructions on the DVD-Video disc. Direct access 
restriction can be used in games software to allow playback of the answers only after the user has 
entered their own response to the question. Direct Access Restriction is an optional control feature 
that can be added to a disc. 

6.12.3 Copy protection 

Material on DVD-Video discs can be protected by implementing the CSS copy protection system. 
This is applied at the authoring stage and encodes the video information in a way that prevents disc 
to disc copying of the content. Each DVD-Video player also has copy protection systems that 
restrict copying of the digital video output and the analogue video output. 

To implement copy protection software, producers should contact the authoring or disc 
manufacturing facility. 

Copy protection is a mandatory feature on DVD-Video players and an option for discs. 

6.12.4 Region Codes 

Region Codes can limit the geographical areas in which a disc can be played. 

Each region is allocated a Region Code and all players supplied in those regions will be pre¬ 
programmed with the relevant Region Code. The disc will only play if its Region Code matches 
that of the player. 

Software producers should set the code to the required region number or numbers. See Appendix II 
for regions and their codes. Region Coding is mandatory on DVD-Players. 
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7 Creating DVD-Video Titles 


7.1 Introduction 

The production process for DVD-Video is split into three main phases: 

Authoring: The Authoring phase takes the project from initial design to the final digitised version 
of the content that is delivered to the mastering facility to be turned into physical product. 

After the initial design, all the materials (assets) that are going to be included in the disc’s content 
need to be collected together in formats suitable for DVD-Video. Since a DVD-Video title may 
contain a large number of separate video, stills, audio and text elements, asset gathering may prove 
to be the most time-consuming element of the DVD authoring process. 

The authoring process includes software programming to ensure that the user can navigate through 
the disc and take advantage of the many interactive functions that DVD-Video offers. In most 
cases this also requires the design and creation of menus and menu structures. 

The resulting ‘disc image’ produced by the authoring process should finally be verified, to ensure 
that the disc will comply with the DVD-Video standard and that all the features will behave in a 
predictable manner. 

• Disc Mastering: A physical DVD-Video master is created from the digital data delivered at 
the end of the premastering stage. 

• Manufacturing: The discs are pressed from stampers created from this master and are printed 
and packaged ready for shipping. 

7.2 Authoring 

Authoring is the process of designing the content and structure of the disc, taking the video, audio 
and picture assets - all the elements that will be included in the disc - and creating a complete 
version of the disc’s content ready for transferring to the DVD disc mastering process. 
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7.3 Project planning and overall disc design 

Before work can start on creating the disc, decisions have to be made about the content, style and 
level of interactivity required. 

Project planning is important at this stage to ensure that the right assets, resources and equipment 
are available to complete the project and that the specifications are frozen before significant work 
is started. 

Producers should consider: 

■ The overall content. The main title and other material that will be included, such as trailers for 
other releases and ‘value-added’ material (biographies, filmographies, programme notes etc.). 

■ Will the disc be a national or multinational release. 

■ The video aspect ratio. Will options for pan-scan and letterbox be used and will the material all 
be in one video aspect ratio format or will a mix be used. 

■ The number of subtitle languages. 

■ The use of captioning for the hard-of-hearing. 

■ The number of soundtracks for languages, director’s comments etc. 

■ The audio fonnats to be used and whether the soundtracks included will use compressed 
discrete digital multichannel, compressed two-channel or LPCM. 

■ Which compressed audio fonnat will be used. 

■ Whether 2-channel soundtracks used are to be mono, L/R stereo or Dolby Surround encoded. 

■ Level of interactivity and the sequence of sections 

■ The Menus and menu content. The Took and feel’ of the system is established by the design of 
the graphics and the interactivity contained on the disc, and not by the player. 

■ Chapters and breaks. How the content will be sectioned into chapters and whether there should 
be any breaks built into the disc. A time-code list of all the chapter stops is needed before 
encoding can start. 

■ Quantity and use of still pictures. 

■ Whether multiple angle viewing is required. 

■ The use and type of copy protection, Region Coding and parental guidance levels. 

7.4 Multinational DVD-Video releases 

DVD-Video’s ability to store soundtracks and subtitles in several languages and also seamlessly 
insert different video elements at pre-defined points makes it possible to create a single DVD- 
Video release that can be used in several different countries. The potential advantages of creating a 
multinational release are reduced mastering costs, reduced unit costs for pressing and reduced 
inventory. The potential disadvantages include the difficulty in gathering the correct assets for 
each territory, censorship and classification issues, increased authoring costs, printing in multiple- 
languages on the disc, inserting different print material and increased distribution costs. 

Producers need to consider several special points when deciding to produce a multinational release 

■ Sourcing assets. Localised assets such as soundtracks, alternate language inserts and printed 
materials are often created and held by local distributors of the theatrical release. Obtaining 
these in the correct format and on a timely basis can be a difficult and time consuming process. 

■ The disc must be based on a single version of the video content, with points for alternate 
language inserts. Differently edited versions to meet local certification rules cannot be 
practically programmed on DVD-Video. Different complete versions of a title can be put onto 
a DVD-Video release if there is adequate data capacity on the disc. 

■ Some territories demand localised versions with translated text elements. Check with local 
authorities on the suitability of the version being proposed 
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■ The decision to use or not to use alternate language inserts is, in part, an artistic one. It is 
important, especially when deviating from the theatrical release version, that agreements are 
reached from all of those with an active interest in the release. 

■ Censorship and certification rules vary from one country to another. Where a multinational 
disc is supplied, every version contained on the disc may need to be separately assessed by the 
local certification authority. The certification will be made on the ‘worse-case’ version, even 
though that version may be intended for a different language territory. 

■ Separate menus may need to be created for each language version. 

■ Subtitles and forced subtitles need to be created for each language version. 

■ Soundtracks need to be sourced and separately assessed for each language version. They 
should match the video content being used on the disc and checked for technical and 
subjective performance. 

■ Producers will need to decide what information will be printed on the surface of the disc and in 
what language. It is possible to produce discs in quantity and separately print them for each 
language version. 

■ Producers will need to decide in which form to provide printed materials such as inserts. 
Printed materials may be supplied with text in several languages. Alternatively, single 
language versions of print material can be used by separately packing discs for distribution to 
each language territory. 

7.5 Defining Assets 

Once a DVD-Video project has been planned and the disc designed, an exhaustive list of assets has 
to be created. It is critical that the assets list is complete and finalised before progressing further 
with the authoring. Changes at a later stage will have an affect on the bit budget calculations, 
which in turn may mean that any encoded material may have to be re-encoded. Also menus and 
navigation programming may have to be substantially re-worked to accommodate new or deleted 
elements. 

7.6 Bit budgeting 

With the style and content decided, the next stage is to calculate how much data space will be 
required and the data transfer speeds the content will require. 

For titles that have a lot of content - long movies, several audio channels and lots of additional 
pictures - the producer has to decide what compression rates will be used. This bit budgeting 
process establishes the picture and sound quality levels that will be used and whether the content 
will be placed on more than one disc data layer. 

It is important that agreements are reached from all of those with an active interest in the release, 
both artistically and commercially. Changing the bit budget at a later stage to accommodate higher 
picture quality, additional content or to reduce the number of discs or layers used, can mean that a 
large proportion of the authoring process has to be repeated. 

7.7 Asset gathering 

It is obviously necessary to assemble all the assets that are going to be included on the disc, so that 
the authoring facility has access to them. The video, audio, stills pictures and text should be 
brought together in the agreed formats required for the authoring process. This is a long process 
and clear specifications should be agreed between the authoring/encoding facility and the 
owners/suppliers of the assets, to avoid further delays or the need to convert too much of the 
material to the required format. 
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7.8 Conforming assets 

Audio and video materials are rarely archived in exactly the formats required by the DVD-Video 
authoring process, so all assets should be checked to ensure that firstly, they are the correct content 
and that the audio and video playback in synchronisation and that the audio matches the video. 
Other points that should be carefully assessed include: ensuring that the different language version 
soundtracks have identical time codes, that there are clear specifications on how many language 
inserts in the video are required and where they should be placed, checking that the subtitles also 
use the same time-code as the audio and video, that audio transfers are sample-locked to video (the 
audio for film transfers should be at 25Hz for PAL/SECAM) and that any tape breaks required are 
agreed beforehand and it is clear what overlap should be used. 

7.9 Menu graphics creation 

The overall disc design should use a flow chart that shows what menu screens exist, the links 
between the different screens and what control actions they cause. 

The design of the graphics for the menus, background screens and the control hot-spots are very 
influential to the Took and feel’ of the title and need to reflect the style of the programme material 
and the house style of the owner of the content. 

Menu screen designs should take into account the limitations of TV displays. Since consumer TVs 
normally overscan and loose the extreme edges of the picture, placing text or control buttons too 
near the picture’s edges should be avoided - there are SMPTE standards for safe-action and safe- 
title areas. Since the TV display is interlaced, care is also needed to avoid flicker when using 
strong horizontal lines. As TV displays and computer monitors render colours differently, menus 
and other pictures should also be checked using a consumer TV and not just on the authoring 
system’s computer monitor. If menus are designed for display on a 16:9 TV, it is important to 
ensure that menus are also included for 4:3 TVs. 

7.10 Video, audio and still picture encoding 

Most producers will use an existing in-house or third-party encoding facility that is equipped with 
MPEG-2/DVD-video encoding tools. 

These facilities should be able to take in video, stills and audio material in most common formats 
and prepare them ready for the encoding process. 

7.11 Video sources 

To achieve best results from DVD’s MPEG-2 encoding, the movie material should be originated 
as component digital video, meeting CCR-601 specifications, as opposed to material sourced, or 
recorded as analogue or composite digital video. 

Film material should ideally be captured using a telecine operating directly to digital video in the 
fonnat required for the disc (PAL/SECAM or NTSC). 

Material that has been standards-converted can be encoded for DVD but will not produce as good 
results as using material directly sourced in the required standard. 

NTSC material that has been captured from film using a telecine, will have used 3/2 pulldown to 
convert 24 frame/s film to 30 frame/s NTSC video. Tapes should be clearly marked as having 3/2 
pulldown content and special attention should be paid to field cadence when using this type of 
material. 

Original analogue video sources can be digitised and encoded. 
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7.11.1 Video pre-processing. 

Picture noise can have a dramatic impact on the quality of the MPEG-2 encoding. The encoder 
sees noise as picture content and, as video noise is random from frame to frame, the encoder 
expends a lot of data capacity attempting to accurately encode it. Noisy pictures may need to be 
pre-processed with a digital noise reduction system. Good quality sources will normally encode 
best without additional pre-processing, providing the bit budget allocates sufficient bit rate to 
them. 

7.11.2 Video encoding 

The video material is normally passed through the encoder in two or more passes. 

The first pass previews the program material, detects the position of scene changes and other 
difficult to encode sections, working out GOP structures and variable bit rate requirements. At this 
stage the encoder is also given information about the bit budget targets and the position of any 
navigational points where there may be entry points or chapter stops that require special Group of 
Picture considerations. 

At the end of this stage, the encoder creates a control list, that defines the optimal GOP structure 
and the bit rates required at any moment in time. Some encoders will use two passes for this 
preview process. 

A final pass executes the encoding. This pass uses the control list and bit budget information to 
create a final encoded picture that should meet the picture quality and bit budget requirements. 

7.11.3 Video playback 

After encoding, the video material should be viewed to assess the subjective picture quality. This 
quality control stage may show that the encoding on some scenes may need additional fine-tuning. 
MPEG-2 encoding tools allow the operator to adjust the encoding parameters and re-encode a 
single scene to further improve the picture quality. 

7.12 Audio sources 

The audio source will either be the audio tracks of a digital video recorder, a two channel digital 
audio carrier such as DAT, or a multichannel digital audio fonnat such as the DA-88. In all cases 
the audio source should be the final edit prepared for the DVD disc and should carry time code that 
matches the time code of the video content. 

7.12.1 Audio pre-processing 

Where different audio channel options are offered to the user, they should be checked for level and 
equalisation so the overall replay performance remains consistent whichever audio channel the 
user selects. 

7.12.2 Audio encoding 

Although formats such as MPEG-2 Audio and Dolby Digital function differently, in general the 
encoding procedure is similar. The fully prepared audio material is passed into the encoder, which 
as well as encoding, can also add dynamic range control and level control information to the 
encoded data. 

Dolby Digital offers constant bit rate encoding from a set of defined bit rates. MPEG-2 Audio 
allows the operator to use either constant bit rate encoding at one of a set of defined bit rates, or 
variable bit rate encoding with a defined average bit rate. Typical MPEG encoders allow the 
operator to choose the encoding mode and bit rates. In some circumstances the operators may 
choose the convenience, from the bit budgeting point of view, of using a constant bit rate. In other 
circumstances, where the overall best performance is required from the system, the operator will 
choose to use variable bit rate audio encoding. 

Compression systems such as Dolby Digital and MPEG-2 Audio can deliver audio in discrete 
multichannel formats and as a two channel ‘down-mix’ for use with Dolby Pro-Logic decoders and 
for replay on mono and stereo systems. 
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7.12.3 Audio playback 

After encoding, the audio fdes should be subjectively monitored in a room suitably equipped with 
speaker systems to match the format of the soundtracks. In all cases the two channel and the 
multichannel versions should be compared to ensure that no surround artefacts have been 
introduced within the down-mixed version. The decoded down-mixed signal should also be 
checked for stereo and mono replay suitability. 

7.13 Still Picture processing 

Still pictures can be used for backgrounds in menus screens (which can also be moving 
sequences), for static information and for slide show presentations. Still pictures are encoded as 
single MPEG-2 encoded I-pictures. Pictures can be sourced from video tape using the normal 
MPEG-2 encoding pathway, but more normally, they are created as a graphics file using computer- 
based graphics design software and then encoded into the MPEG fonnat in software, normally at 
the authoring stage. 

7.14 Subtitle processing 

Normally subtitle files are sourced as one of a variety of formats of text files with time-code. 
Although there are few defined standards for subtitle source information, EBU/STL files are in 
widespread use in Europe for simple subtitling tasks. These are rendered to a computer graphics 
fonnat, such as a TIFF file, before being encoded by a DVD encoder into DVD sub-pictures. The 
fonnats used for sourcing subtitles need to be aware of the novel subtitling features that DVD 
supports. 

Fonts should be chosen that match the capabilities of the DVD sub-picture system and TV 
displays. 

DVD supports “forced subtitles”. A subtitle stream can be selected in a mode where the individual 
subtitles are not nonnally displayed. The authoring engineer can mark individual subtitles in the 
stream that will be displayed. A typical use of this is to translate text that is in the vision, or to 
translate foreign or sign-language dialogue. 

NTSC DVD titles can directly support Line 21 closed captions for the hard of hearing. NTSC 
DVD players can extract data from the video stream and insert Line 21 data for closed captioning 
on the video output. In Europe for broadcast television teletext is used for the same purpose. 

DVD does not directly support captioning using the teletext mechanism. Instead captioning for the 
hard of hearing may be done using DVD sub-picture streams as described above, just as normal 
DVD subtitling may be done. 

At this stage, the authoring engineer will set the disc's codes for region, language and copy 
protection. 

7.15 Multiplexing and disc building 

Once the video, audio and picture elements have been encoded, the authoring process assembles 
them together with the navigational features and interactive commands that create a playable 
DVD-Video disc. 

The process of multiplexing and disc-building is carried out on a DVD-Video authoring system. 
Normally the authoring system includes graphical computer interfaces to allow the authoring 
engineer to control every aspect of the title’s functions, and to save his design so that it can be 
modified later. 

7.15.1 Multiplexing. 

At the end of the compression process, the video, audio and subtitle assets of a DVD-Video title 
are held as entirely separate files. All video material, soundtracks and subtitles that are to be 
presented synchronously from the disc must then be multiplexed together into a single data stream. 
In DVD-Video this multiplexed stream is the Video Object Set, or VOBS. At this stage it is 
possible to playback the VOBS files to verify correct audio-video and subtitle synchronisation. 
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7.15.2 Disc building 

The output of the multiplexer is one or more VOBS files. These are combined with the control 
information that defines all other aspects of the disc, such as the languages for menus and audio 
streams, how the player should respond to user input from the remote control, the sequence in 
which the film material is played back etc. This information is combined to create an ‘image’ of 
the data as it will be written onto a DVD-Video disc. This disc image is transferred to DDP-2 
fonnat Digital Linear Tape or other digital transfer media to deliver the data to the disc mastering 
facility. Copy protection, if required, can be applied at this stage or later at the mastering stage. 
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7.16 Emulation 

All DVD-Video discs contain both audio-video material and navigational commands which form a 
computer program that instructs the DVD-Video player how to sequence through the video 
material and gives the user control over the behaviour of the player. Consequently it is essential to 
check that the disc will behave as the author intended, so that the program instructions can be 
tested and debugged just like any other computer program. Using the disc image stored on a 
computer hard disk the title is run in an emulation system, which apes the action and performance 
of a DVD-Video player. This means that the title can be fully tested and de-bugged before going 
onto the expensive and time-consuming final mastering and pressing stages. 

7.17 DVD disc mastering 

The DDP-2 format Digital Linear Tape is used by the mastering house to drive a Laser Beam 
Recorder (LBR) to create the master for the DVD-Video disc manufacturing. Copy protection can 
be applied at this stage, if required. 

This master is used to create the physical pressing stampers that are used by the DVD pressing 
facility. 

7.18 DVD pressing 

DVD-Videos are pressed in a similar way to CD. The stampers are used in the pressing process to 
create the clear plastic substrates which are then covered in the reflective or semi-reflective data 
layer material and bonded together to fonn the complete DVD-Video disc. If the discs are to be 
printed, they are passed through a printing unit and then onto the packaging stage. The discs will 
be packed by machine or by hand, depending on the type of packaging used. 

7.19 Verification 

There are verification centres in Europe, the US, Japan and other areas, which take pressed discs 
and check that they meet the specifications laid down in the DVD-Video standard. Logical 
verification tools are also available for in-house checking of disc images before mastering. 
Verification is not a mandatory obligation, but it adds a confidence-check that the disc is likely to 
play without problems on all DVD-Video systems. Verification will check that the disc is 
physically correct and compliant to the DVD specification and that the logical structure of the data 
on the disc complies with the DVD-Video specifications. Verification will not check the disc’s 
programming logic and will not pick up problems that should have been resolved at the emulation 
stage. 

7.20 Artwork 

The artwork for the disc label and packaging should be developed during the pre-mastering 
process. Apart from the information that the producer wishes to display, the artwork must also 
meet the information requirements for DVD-Video and those of the local video certification body. 
There are very specific physical requirements for successful DVD label and packaging artwork 
and producers should take advice from the DVD pressing plant. 

7.21 Authoring check lists 

To ensure decisions about every element of the DVD-Video format and assets have been made, it 
is advisable to use a check list. 

These check list samples cover the majority of information required for a DVD-Video project, 
although producers may wish to add other items. 
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7.21.1 General disc details. Check list for the overall content and settings of the disc. 


OBJECT 

ENTRY 

MPEG-1 or MPEG-2 Video 


Frame rate (NTSC or PAL/SECAM) 


Resolution 

NTSC: 720 x 480 / 704 x 480 / 352 x 480 / 352 x 240 

PAL/SECAM: 720 x 576 / 704 x 576 / 352 x 576 / 352 x 288 


Aspect ratio (4.3, 16.9) 


Is Letterbox display of 16:9 material to be permitted? (yes / no) 


Is Pan/scan display of 16:9 material to be pennitted? (yes / no) 


Side (A/B) 


Layer (0 / 1) 


Sequence size (bits) 


Titles (number of) 


Menus 

Attach separate flow chart showing the disc’s complete menu structure and 
disc behaviour 


Languages for menu(s) 


Country codes (specify country / countries) 


Region codes (specify region / regions) 


Copyright / Interpol / FBI warnings to be included? (yes / no) 



Table 7.1 Check List for general details of disc. 


7.21.2 Soundtrack details. Check list for the soundtrack and audio asset information 
required. 


OBJECT 

ENTRY 

Name of soundtrack 


Language 


No. of channels (1-8) 


Language code extension: 

None 

Nonnal 

Comments 1 

Comments 2 

Visually impaired 


Sample rate (48/96 kHz) 


Source: 

tape (Dl / DA88 / DIGITAL BETACAM / DAT / OTHER) 

file (type) 

stream 

The first two require encoding, the third is an already encoded MPEG stream 
that is available in a file. 
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OBJECT cont. 

ENTRY cont. 

If the audio source is tape complete the following: 

Tape name 

Tape type (D1 / DA88 / DIGITAL BETACAM / DAT / OTHER) 
Number of tapes 

Tape breaks (HH:MM:SS:FF) 

Dolby Pro Logic* (Yes / No) 

Frame rate (NTSC only) (Yes / No) 

NTSC Drop frame (Yes / No) - Non-drop frame recommended 

Begin and end times (HH:MM:SS:FF) 

Max. bit rate to use (bits/sec) 

Max. encoded file size (bytes) 

Channels (assign numbers 1-8) 

Centre (C, channel 3) 

Left centre (LC, 7) 

Left (L, 1) 

Right centre (RC, 8) 

Right (R, 2) 

Left surround (LS, 5) 

Right surround (RS, 6) 

Low frequency enhancement (LFE, 4) 


If source is file complete the following: 

File name 

Begin and end times (HH:MM:SS:FF) 

Begin sample offset 

End sample offset 

Dolby Pro Logic (Yes / No) 

Max. bit rate used (bits/sec) 

Size of encoded file (bytes) 

Channels (assign numbers 1-8) 

Centre (C, channel 3) 

Left centre (LC, 7) 

Left (L, 1) 

Right centre (RC, 8) 

Right (R, 2) 

Left surround (LS, 5) 

Right surround (RS, 6) 

Low frequency enhancement (LFE, 4) 


If source is stream complete the following: 

File name 

Extension file name 

Duration (HH:MM:SS:FF) 

Encoding mode: (1/0, 2/0, 3/0, 2/1, 3/1, 2/2, 3/2, 5/2) 

LFE present (yes / no) 

Variable bit rate (yes / no) 

Max. bit rate (bits/sec) 

File size (bytes) 



Table 7.2 Check list for audio details. 


60 


DVD-Video Software Poduction Guide 




7.21.3 Video clip details. Check list for the video clip and video asset information 
required. 


OBJECT 

VALUE 

MPEG-1 or MPEG-2 Video 


Frame rate (NTSC or PAL/SECAM) 


Resolution 

NTSC: 720 x 480 / 704 x 480 / 352 x 480 / 352 x 240 

PAL/SECAM: 720 x 576 / 704 x 576 / 352 x 576 / 352 x 288 


Aspect ratio (4.3, 16.9) 


Film camera mode (film / camera) 


Drop frames (NTSC) - Non-drop frame recommended 


Variable bit rate (yes / no) 


If source is tape complete the following: 

Tape name 

Number of tapes 

Tape breaks (HH:MM:SS:FF) 

Begin and end times (HH:MM:SS:FF) 

Max. bit rate (bits/sec) 

Max. file size (bytes) 



Table 7.3 Check list for video details. 
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8 ADDITIONAL AUTHORING DETAIL 

This section details the key technical considerations in preparing audio-video material for DVD. 
The fonnats for video on DVD are derived from CCIR-601 component signals (625-line 50Hz for 
PAL/SECAM regions and 525-line 59.94 Hz for NTSC regions). 

The digital audio formats are based on a 48 kHz or 96 kHz sampling frequency with 16, 20 or 24- 
bits/sample. Most mainstream movie productions use 48 kHz sampling with 16-bits/sample 
irrespective of the number of channels or the compression method used. 

8.1 Source material 

Video, audio and graphics source material needs to be supplied in specific formats if the job of 
authoring is going to run smoothly and predictably. The quality of the pictures and sound on the 
DVD-Video disc ultimately depends on the quality of the source material which should be sourced 
from the best master material available and cloned in the correct format for the release. 

8.2 Video tape source material 

For DVD mastering, the video source material should be originated on a component digital fonn in 
frame rate and line numbers (25/625 or 29.97/525) required for the type of DVD-Video disc being 
produced (PAL/SECAM or NTSC). Suggested formats include D-l, DCT, D-5, or Digital 
Betacam. 

Composite and analogue sources can also be converted to a component format. This will result in 
a lower picture quality compared to an originally sourced component digital. 
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Fig 8.1 Suggested master format for Video Tapes. 
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8.2.1 Video levels (PAL/SECAM/NTSC) 

In the component form, maintain a level of 0.7 Vp-p or less for each Y/Cr/Cb channel. Ensure that 
the video level is constant throughout the tape. 

If a composite signal is used, maintain a peak video level of 110 IRE or less. 

8.2.2 Video test signal 

For component video, use the SMPTE/EBU N10 Standard 100% colour bar as the standard 
component video test signal. Other colour bar signals generally used as a standard for VTRs can 
also be used, but should be clearly described on the material information sheet. 

For PAL/SECAM composite video, use EBU standard colour bars. For NTSC composite video, 
use the SMPTE or the EIA standard colour bars (a setup level of 0 or 7.5% according to the setup 
level of the recorded program). Clearly describe the type of colour bar on the material information 
sheet. 

8.2.3 Time code 

SMPTE/EBU time code should be continuously recorded from the recording start point of the 
colour bar to the end point of the black burst at the end of the active program. It should be 
consistent with the time-codes recorded on other tapes (audio and video inserts) that make up the 
entire programme. It must be clearly detailed on the documentation with the tapes. 

For NTSC tapes, non drop frame SMPTE is much preferred, though drop-frame time code may be 
used. The use of drop-frame time-code with branching or chapterised material is not 
recommended. 

The time code should not cross over 24 hour at any point on a tape. 

8.2.4 Program editing 

Care should be taken to preserve the field dominance (PAL/SECAM) or 3-2 cadence (NTSC) of 
the recorded material. Editing from a second field may be necessary with 3-2 pulldown recorded 
video, to maintain the 3-2 field sequence of an edited tape. 

Wherever possible, first-field dominant material is preferred (PAL/SECAM). This makes it easier 
for the encoding facility to ensure perfect still pictures on playback from DVD. 

8.3 Audio tape source material 

For DVD mastering, the audio source material should be supplied using the same sampling and 
quantisation that will be used on the DVD-Video disc (e.g. 48 kHz, 16-bits/sample). Two channel 
audio can be supplied on any of the available stereo digital media - often DAT tape or D1. 
Multichannel audio can be supplied on any of the available multichannel digital media including 8 
channel digital cassette. 

In all cases mark clearly on the documentation with the tapes the channel assignments, the in and 
out time-codes, and the tape breaks for titles that are supplied on more than one tape. 

Analogue sources and digital audio sources that use other sampling/quantisation rates can also be 
used, but will require conversion. This will normally cause some loss in quality. 

Emphasis on/off settings must be set so that they are constant throughout an audio track on the 
DVD-Video. 

Add at least 1 second of Mute before the start of each title. 

On audio assets that are supplied on multiple tapes, it is recommended to have at least 5 s of 
overlap at each tape break. 

It is recommended that the time code at the break points shall be exactly the same on both tapes. 
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Fig 8.2 Suggested master format for Audio Tapes. 


Tape Track 
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2 

3 

4 

5 

6 
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Content 

L 

R 

C 

LFE 

LS 

Rs 

Lc 

Re 


Table 8.1 Suggested channel assignments for Audio Tapes. 
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8.3.1 Audio test signal 

Tapes should include an audio test signal, which should be described on the documentation. A 
1kHz sine wave at -18 dB (from full bit) is recommended as the standard audio test signal. A 
signal should be included to identify the audio channels. To identify the odd-numbered and even- 
numbered channels, mute (digital zero) the audio test signal in the even channels for the first 10 
seconds. An alternative is to record a recognisable tone in each channel sequentially. 

8.3.2 Time code 

Audio tapes should have identically matching time code to video master tapes. 

8.3.3 Audio coding modes 

When a disc is to be recorded with one or more LPCM channels, check carefully to ensure that 
there is enough disc capacity and bandwidth in the bit budget for the number of channels and the 
sampling/quantisation options selected. 


8.3.4 Sources for DVD-video linear PCM audio tracks 

Audio must be locked to video sync. 

Channels should be assigned as in Fig. 8.2 

The content for a single DVD-Video audio track should all be stored on one tape where possible. 
Specify the tape channel descriptions and assignment on the information sheet. 

Emphasis on/off settings must be set so that they are constant throughout an audio track on the 
DVD-Video. 

Emphasis should be switched off for all 96kHz linear PCM recordings. 

Add at least 1 second of Mute from the start of each title. 

8.3.5 Sources for DVD-Video MPEG-2 audio tracks 

Use 48kHz sampling and at least 16 bit quantisation. 

Emphasis must be switched off. 

Preferably assign channels according to the following table. 

Add at least 1 second of Mute from the start of each title. 


MPEG ENCODER INPUT 

AES/EBU INPUT 1 

AES/EBU INPUT 2 

AES/EBU INPUT 3 

AES/EBU INPUT 4 

Ch A/ChB 

Ch A / Ch B 

Ch A / Ch B 

Ch A / Ch B 

L/R 

C/LFE 

Ls / Rs 

Lc / Re 


Table 8.2 AES/EBU input channel assignments for MPEG-2 Multichannel Encoding 

Note: Most MPEG Audio encoders will support arbitrary channel assignments. Using the normal 
AES/EBU assignments is recommended as it reduces the likelihood of errors during encoding. In 
all cases clearly mark the assignments used. 

8.3.6 Sources for DVD-Video Dolby Digital audio tracks 

Use 48kHz sampling and 16 bit quantisation. 

Emphasis should be switched off. 

Add at least 1 second of Mute from the start of each title. 

The six audio track are assigned to three AES/EBU pairs. Some territories assign channel pairs 
differently, but they should always be assigned according to one of the combinations in the 
following table. Clearly mark the assignments used. 
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DOLBY DIGITAL ENCODER INPUT 

AES/EBU INPUT 1 

AES/EBU INPUT 2 

AES/EBU INPUT 3 

Ch A / Ch B 

Ch A / Ch B 

Ch A/Ch B 

L/R 

C/LFE 

Ls / Rs 

L/R 

Ls / Rs 

C/LFE 

L/C 

R/Ls 

Rs / LFE 

L/Ls 

C/Rs 

R/LFE 

L/C 

Rs/R 

Ls/LFE 

C/L 

R/Ls 

Rs / LFE 


Table 8.3 AES/EBU input channel assignments for Dolby Digital Multichannel Encoding 

8.3.7 Sources for DVD-Video Karaoke audio tracks 

Use 48kHz sampling and 16 bit quantisation. 

Emphasis should be switched off. 

Add at least 1 second of Mute from the start of each title. 

Assign channels according to one of the options in the following table. Clearly mark the 
assignments used. 


DOLBY DIGITAL ENCODER INPUT KARAOKE 

AES/EBU INPUT 1 

AES/EBU INPUT 2 

AES/EBU INPUT 3 

Ch A / Ch B 

Ch A / Ch B 

Ch A / Ch B 

L/R 

GV1 / GV2 

GM / (LFE) 

L/GM 

R/GV1 

GV2 / (LFE) 

L/GV1 

GM / GV2 

R / (LFE) 

L/R 

GM / (LFE) 

GV1 / GV2 

L/GM 

GV2/R 

GV1 / (LFE) 

GM/L 

R/GV1 

GV2 / (LFE) 


Table 8.4 AES/EBU input channel assignments for Karaoke Dolby Digital Multichannel Encoding 


MPEG ENCODER INPUT, KARAOKE 

AES/EBU INPUT 1 

AES/EBU INPUT 2 

AES/EBU INPUT 3 

AES/EBU INPUT 4 

Ch A / Ch B 

Ch A / Ch B 

Ch A/Ch B 

Ch A / Ch B 

L/R 

GM / (LFE) 

Ls / Rs 

GV1 GV2 


GM: Guide Melody, GV1,2: Guide Vocal channels 1,2 

Table 8.5 AES/EBU channel assignments for Karaoke MPEG-2 Multichannel Encoding 
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8.4 Graphics source material 

For DVD mastering, the graphic source material should be input to the authoring system as a 
computer picture file in any of the common formats e.g. PICT, TIFF or RAW. Each picture 
should be stored as a separate file and separate sub-pictures should be used for each aspect ratio. 
For full screen pictures, the bit map graphics size is 720x576 (WxH) pixels for PAL/SECAM and 
720x 480 pixels for NTSC, although the top two lines will be masked when displayed on a TV. 
This size relates to a full screen picture and some additional safety frame margin should be used to 
ensure all important menu and graphics elements are seen, regardless of the type of display used. 
When using computer graphics to create these pictures the minimum dot size should be 2x2 pixels. 
Colour resolution for background graphics can be up to 24 bit. Colour resolution for sub-pictures 
is also 24 bit. There is a limited palette capability for sub-pictures. The number of colours used 
should be kept to three for sub-titles and sub-pictures when highlighting is used, or up to 15 for 
menu sub-pictures if no highlighting is used. 

Sub-pictures used for subtitles and similar applications can be produced at any size, but for 
consistency the 720x576 size pictures can be used, the majority of the area set to be transparent. 
Areas of pictures that are to be transparent should be allocated a single solid colour. 

Background graphics normally consist of drawn pictures, text elements, and pictures from the 
video content which are merged together to make a single background picture file. It is advisable 
to also archive these graphics files in their original fonnat, with the elements stored as separate 
graphical objects on separate layers. This allows for simple changes to the pictures or text 
contained in the background picture at a later date. This is important, for example, when menus 
need to be customised for different languages 

8.5 Features 

8.5.1 Titles 

Each side (volume) can contain up to 99 titles which should be numbered consecutively (in the 
order of playback if applicable) starting from 1. 

Each title must be at least 10 video frames long for PAL/SECAM or 12 video frames long for 
NTSC. 

When video content for more than one title is recorded on a single tape, there should be a clear gap 
between the audio-video tracks for the different titles. It is recommended to record at least 5 
seconds of black burst and audio mute between titles. 

8.5.2 Chapter numbers 

Each Video Title Set can contain up to 99 chapters, which should be numbered in the order of 
playback starting from 1. 

A chapter can continue from one layer to another, but chapters must end at the end of a side. 

Each Chapter must be at least 10 video frames long for PAL/SECAM or 12 video frames long for 
NTSC. 

When the video content for more than one title is recorded on a single tape, record at least 5 
seconds of black burst and audio mute between titles. 

8.5.3 Direct access restrictions 

Each direct access restriction period must be at least 10 video frames long for PAL/SECAM or 12 
video frames long for NTSC. The sections of the title where these are required must be clearly 
indicated. 
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9 Labelling requirements 

DVD-Video discs can contain a wide variety of different options and fonnats of video, audio and 
text content and elements such as Region Codes. It is important that consumers have clear 
information from the disc’s labelling to understand exactly the content type and fonnat of the disc. 
Labelling for DVD-Video has been standardised so that the relevant information is clearly 
available on the disc and its packaging. 

9.1 Disc information 

The disc itself should carry the essential information about the content including the DVD-Video 
logo, the Disc type, Region Code, Colour mode and Side number where more than one side is 
used. 

It will also often carry the Disc program names, the Disc number, Copyright and manufacturer 
information and Unauthorised usage notice. 

These logos, labels and printed information can be designed into the artwork of the disc’s overall 
labelling design. 


DISC INFORMATION 

MANDATORY 

COMMENTS 

DVD Logo 

Advisory 

Height (X) = 4mm 

Disc Type 

Yes 


Content Certification 

Yes 

Where local laws require content 
certification. 

Video Compression 

Yes 


Colour Mode 

Yes 


Region Code 

Yes 


Copyright, Manufacturer, Distributor 
Information 



Unauthorised Usage Notice 



Program Title 



Disc Catalogue Number 



Side Number 

Advisable 

When the content requires more than 1 
side. 

Other Information 


As required by disc producer. 


Table 9.1 Disc Information 


9.2 Disc labelling areas 

SINGLE SIDED DISCS. 

Single sided discs can use the entire blank surface for labelling artwork. This can either be printed 
onto the blank surface of the disc, or laser cut as data layer images. 
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DOUBLE SIDED DISCS 

Double sided discs offers only a small area around the centre hub of the disc for carrying 
information. Double sided discs will normally use data layer images to add label information 
The areas available for labelling are as follows: 




SINGLE SIDED 120mm DISCS 

80mm DISCS 


Offset Printing 

Silk Screen 

Data layer 

Silk Screen 

Data layer 


Base 

Others 





A1 

115.0mm 

116.0mm 

116.0mm 

118.00mm 

76.0mm 

78.0mm 

B 

42.5 mm 

41.5mm 

46.0mm 

46.0mm 

46.5 mm 

46.0mm 


A1 = Outer limit (diameter) B = Inner limit (diameter) 



DOUBLE SIDED DISCS 


120mm Discs 

80mm Discs 

A2 

45.2mm 

45.2mm 

B 

33.0mm 

33.0mm 


A2 = Outer limit (diameter) B = Inner limit (diameter) 

Fig 9.1 Printable areas 
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9.3 Front cover information 


The front cover of the disc's packaging is normally used for content related artwork. 

This information is often restricted to the DVD-Video logo, the title, and the content certification. 
Space limitations restrict the amount of additional information that can be included. It will also 
often carry the Manufacturer/distributor details, Video aspect ratio and Audio format. 


COVER INFORMATION 

MANDATORY 

COMMENTS 

DVD Logo 


X no greater than 4mm 

Content Certification 


Where local laws require content 
certification. 

Video Aspect Ratio 



Colour Mode 



Audio Format 



Recording Mode 



Program Title 



Other information 


As required by disc producer 


Table 9.2 Front cover Information 


9.4 Back cover (or Inlay card) information 

The back cover of the disc's packaging (or rear inlay card) gives the customer details about the 
features contained on the disc such as Video aspect ratio, whether the disc uses the Multiple angle 
and Multiple language features. So in addition to information found on the disc itself, the back 
cover should include as much information about the content’s features as the disc’s producer 
would like to display. 

These logos, labels and printed information can be designed into the artwork for the back cover's 
overall design. 
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Back cover INFORMATION 

MANDATORY 

COMMENTS 

DVD Logo 

Advisable 

X no greater than 4mm 

Disc Type 

Advisable 


Content Certification 

Yes 

Where local laws require content 
certification. 

Video Compression 

Advisable 


Video Aspect Ratio 

Advisable 


Colour Mode 

Advisable 


Multiple Viewing Angle 

Advisable 

When Multiple Viewing Angle is used. 

Subtitle 

Advisable 

When subtitles are included. 

Audio Channel & Format 

Advisable 


Recording Mode 

Advisable 


Region Code 

Advisable 


Copy Protected 


When copy guard is enabled. 

Copyright, Manufacturer, 

Distributor Information 



Unauthorised Usage Notice 



Program Title 



Disc Catalogue number 



Prohibition of Rental notice 



Playing time 



Closed Captions 


For NTSC discs with Closed Captions. 

Other information 


As required by disc producer. 


Table 9.3 Back cover Information 


9.5 Spine information 

The spine of the disc’s packaging should give the dealer and the user key information about the 
content. 

This would normally be the DVD-Video logo, the title, the catalogue number and content 
certification. 

It will also often carry the Manufacturer/distributor details, Video aspect ratio and Audio format 
depending on available space and the preference of the disc’s producer. 


SPINE INFORMATION 

MANDATORY 

COMMENTS 

DVD Logo 


X no greater than 4mm 

Content Certification 


Where local laws require content 
certification. 

Video Aspect Ratio 



Colour Mode 



Audio Channel & Format 



Recording Mode 



Program Title 



Disc Catalogue Number 



Other Information 


As required by disc producer. 


Table 9.4 Spine Information 
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9.6 Insert information 


The Insert is placed inside the disc's packaging and is normally accessible only after the packaging 
has been opened. It tells the customer, post-purchase, any additional information about the content 
and operation of the disc. This will normally include full details about the content and about the 
Automatic play and Stop features and Handling advice. 


INSERT INFORMATION 

MANDATORY 

COMMENTS 

Disc Contents List 



DVD Logo 


Height = 4mm 

Video Compression 



Video Aspect Ratio 



Multiple Viewing Angle 



Subtitle 



Audio Channel & Format 



Recording Mode 



Region Code 



Copyright/ Manufacturer/ 
Distributor Information 



Unauthorised Usage Notice 



Disc Catalogue number 



Prohibition of Rental notice 



Playback Time 



Menu Operation 



Automatic Playback 



Automatic Picture Stop 



Handling Advice 



Subtitle Information 



DVD Information 



Other Information 


As required by disc producer. 


Table 9.5 Insert Information 


9.7 Other printed material 

When additional printed material such as stickers are attached to the disc’s packaging they should 
be placed so that they do not cover any of the mandatory or advisable information. 


OTHER PRINTED 

MATERIAL 

MANDATORY 

COMMENTS 

DVD Logo 


Height (X) = 4mm 

Other Information 


As required by disc producer. 


Table 9.6 Other Printed Information 
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10 Labelling formats 


10.1 Disc contents list 

Printed Information: 

The discs contents should be listed numbered continuously under the side number. 

Example 

Side 1 

1 First title or chapter 

2 Second title or chapter 


11 Eleventh title or chapter 
Side 2 

12 Twelfth title or chapter 

13 Thirteenth title or chapter 


Usage: 
Lettering: 
Position: 
Used on: 


Optional 

Size and type optional 

Optional 

Insert 


10.2 DVD-Video logo 

Printed Information: 



Usage: 
Lettering: 
Position: 
Used on: 


Advisable on Disc and Back cover 

Use official artwork only. See DVD Graphics Standards Manual 
Optional 

Disc, Front cover, Back cover, Spine, Insert, Additional material 
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10.3 Disc type 
Printed Information: 


Type of disc 

Text to be printed 

Single Side Single Layer 

S-l Type 

Single Side Dual layer 

S-2 Type 

Double Side Single Layer 

D-2 Type 

Double Side Dual Layer 

D-4 Type 


Lettering: 
Usage: 
Position: 
Used on: 


Size and type optional 

Advisable 

Optional 

Disc and Back cover 


10.4 Content certification 
Printed Information: 

Logo for the content’s legal age restriction category as defined by the movie and video 
certification authority in the country of distribution. 

Usage: Contact national certification agency. 

Lettering: Contact national certification agency. 

Size: Contact national certification agency. 

Position: Optional 

Used on: Contact national certification agency. 


10.5 Video compression system 
Printed Information: 


Type of video content 

Text to be printed 

MPEG-1 

MPEG-1 

MPEG-2 

MPEG-2 


Printed as text within a border, (small image of MPEG-1, MPEG-2 in a border) 

Lettering: Size and type optional 

Usage: Advisable on Disc and Back cover 

Position: Optional 

Used on: Disc, Back cover, Insert 
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Printed Information: 



Use when the content is stored as 16:9 aspect ratio video data with both Letterbox and Pan-and- 
Scan playback options 


16:9 I LB I 

Use when the content is stored as 16:9 aspect ratio video data with Letterbox only playback option. 

16:9 | PS 

Use when the content is stored as 16:9 aspect ratio video data with Pan-and-Scan only playback 
option. 



Use when the content is stored as 4:3 aspect ratio video data with the movie picture transferred in 
letterbox format. 



Use when the content is stored as 4:3 aspect ratio video data with the movie picture transferred in 
full screen format. 

Usage: Advisable 

Lettering: Use supplied artwork only 

Position: Optional 

Used on: Front cover, Back cover, Spine, Insert 
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10.7 Colour mode 


Printed Information: 


Type of video content 

Text to be printed 

Colour 

‘COLOUR’ or ‘COLOR’ 

Monochrome 

‘MONOCHROME’ or B/W 


Lettering: 
Usage: 
Position: 
Used on: 


Size and type optional 
Advisable on Disc and Back cover 
Optional 

Disc, Front cover, Back cover, Spine 


10.8 Multiple viewing angle 
Printed Information: 



The number of Multiple viewing angles available is displayed within the logo. 

Usage: Advisable when multiple angles are used 

Lettering: Use supplied artwork only 

Position: Optional 

Used on: Back cover 


10.9 Subtitle 
Printed Information: 



Subtitle Track 

Language 

i 

English 

2 

French 


The number of Subtitle tracks offered is displayed within the logo. 

This is optionally followed by text stating the language used on each track. 

Usage: Advisable when subtitles are used 

Lettering: Use supplied artwork only 

Position: Optional 

Used on: Insert 
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10.10 Audio content 


Printed Information: 

0D 


The number of audio tracks offered is displayed within the Audio track logo. When there is only 
one audio track there is no need to use the Audio track logo. 

Where several audio tracks are offered, this should be followed by the logo or text for the audio 
compression type (MPEG, Dolby Digital etc), the audio format carried, the language and the 
content of the audio track.. 

Examples of the description of the audio track are 'soundtrack' and 'commentary'. 

Usage: Audio track logo: Advisable on the Back cover when more than one audio track is 

offered. 

Audio compression: Advisable on Back cover. 

Lettering: Audio track logo: use supplied artwork only. 

Audio compression use text or logos - contact licensing agency. 

Position: Optional 

Used on: Insert 


Track 

Coding 

Soundtrack format 

Language 

Description 

i 

LPCM 

Dolby Surround 

English 

Soundtrack 

2 

MPEG 

Digital 5.1 

English 

Soundtrack 

3 

MPEG 

Digital 5.1 

French 

Soundtrack 

4 

MPEG 

Stereo 

English 

Commentary 

5 

MPEG 

Stereo 

French 

Commentary 


'CODING' - INFORMATION DESCRIBING TYPE OF AUDIO CODING USED 

AUDIO CODING 

TEXT TO BE PRINTED 

FOR 'CODING' 

LOGO 

LPCM 

- 

- 

MPEG-1 or MPEG-2 when used 
to carry a stereo signal only 

MPEG 

- 

MPEG-2 discrete multichannel 

MPEG Multichannel 

MPEG Logo 

Dolby Digital, stereo or discrete 
mutlichannel 

Dolby Digital 

Dolby Digital Logo 

DTS 

DTS 

DTS Logo 

SDDS 

SDDS 

SDDS Logo 

Check with relevant licensing authority for current specifications and requirements 
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'SOUNDTRACK FORMAT' INFORMATION DESCRIBING THE RECORDED AUDIO 
FORMAT USED 

AUDIO FORMAT 

TEXT TO BE PRINTED FOR 
'SOUNDTRACK FORMAT' 

LOGO 

Mono 

Mono 

- 

Stereo 

Stereo 

- 

Dolby Surround 

Dolby Surround 

Dolby Surround Logo 

MPEG discrete 5.1 

Digital 5.1 

- 

MPEG discrete 5.1 

Digital 5.1 

- 

MPEG discrete 7.1 

Digital 7.1 

- 

Dolby Digital discrete 5.1 

Digital 5.1 

- 

DTS discrete 5.1 

Digital 5.1 

- 

SDDS discrete 7.1 

Digital 7.1 

- 

Note: There are other multichannel formats. They can all be described in the form, 'Digital n.m 
where 'n' is the number of full bandwidth channels and'm' is the number of LFE channels (1 or 0) 

Check with relevant licensing authority for current specifications and requirements 


10.11 Region Code 
Printed Information: 



PAL PAL 

The Region Code is displayed within the logo. The TV format (either ‘PAL’, ‘PAL/SECAM’ 
or ‘NTSC’) is placed under the logo. The sales area can be optionally placed around the logo. 
Lettering: Size and type for TV format and sales area information is optional. 

Usage: Advisable on Disc and Back cover. 

Position: Optional 

Used on: Disc, Back cover, Spine, Insert 


10.12 Copy protect 
Printed Information: 

Normally no information is printed to indicate the presence of digital copy protection systems. 
For analogue output protection systems such as Macrovision, contact the relevant licensing body. 
Lettering: Optional 

Usage: Contact licensing body. 

Position: Optional 

Used on: Disc, Back cover 


10.13 Copyright, manufacturer, distributor information 
Printed Information: 
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Include text to give copyright, manufacturer and distributor details. 

Usage: Optional 

Lettering: Optional 

Position: Optional 

Used on: Disc, Back cover, Insert 


10.14 Unauthorised copy, broadcast and showing prohibition 
Printed Information: 

Text to reserve rights in the content. 

Suggested examples: 

All rights of the producer and of the owner of the work are reserved. Unauthorised copying, hiring, 
renting, public performance, transmission and/or broadcasting are prohibited. 


The copyright proprietor has licensed the cinematograph film, images and sound recordings 
contained in this video for home use only and prohibits any other use, copying, reproduction or 
performance in public in whole or in part. 

Usage: Optional 

Lettering: Optional 

Position: Optional 

Used on: Disc, Back cover, Insert 


10.15 Program title 
Printed Information: 

Program title 

Usage: Optional 

Lettering: Optional 

Position: Optional 

Used on: Disc, Back cover, Spine, Insert 

10.16 Disc catalogue number 
Printed Information: 

The Disc’s catalogue number. 

Usage: Advisable on Disc 

Lettering: Optional up to 11 characters 

Position: Optional 

Used on: Disc, Back cover, Spine, Insert 
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10.17 Playing time 
Printed Information: 

Text to indicate playing time of the complete title 
Suggested example: Total running time approx: xxx minutes. 

Usage: Optional 

Lettering: Optional 

Position: Optional 

Used on: Back cover, Insert 

10.18 Menu operation 
Printed Information: 

Text to state menu language and menu options. 

Suggested examples: 

Menu Language: English, French, German 

Menu options for this title includes title select, chapter search, audio channel select, subtitle select 
and angle select. 

Also text to state that a title menu is recorded in the root menu and can be called up during 
playback. 

Suggested example: 

The <NAME> menu can be used during playback of this title. 


Useage: 

Optional 

Lettering: 

Optional 

Size: 

Optional 

Position: 

Optional 

Used on: 

Disc 

10.19 Side number 


Printed Information: 

Text to state side number. 

Suggested examples “1”, “2” or “A”, “B”. 

Usage: Optional 

Lettering: Optional 

Position: Optional 

Used on: Disc 
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10.20 Automatic playback 
Printed Information: 

Text to indicate that the disc will autostart. 

Suggested example: The menu for this disc will be automatically displayed when disc is loaded 

into the player 

Usage: Optional 

Lettering: Optional 

Position: Optional 

Used on: Insert 


10.21 Automatic picture stop 
Printed Information: 

Text to indicate that the disc has automatic picture stops. 

Suggested example: This title has programmed still-frames. Follow instructions to resume play. 

Usage: Optional 

Lettering: Optional 

Position: Optional 

Used on: Insert 


10.22 Handling information 
Printed Information: 

Advice on handling the disc. 

Suggested examples: 

Handle your DVD-Video discs with care. Hold the disc by its edges, replace in its case directly 
after playing and store in a cool dry area. If the disc becomes soiled by finger marks, dust or dirt, 
clean with a dry, lint-free cloth by wiping from the centre outwards in a straight line. Do not use 
solvents, abrasive or anti-static cleaners. 

Playing damaged or cracked discs can damage your DVD-Video player. 

Usage: Optional 

Lettering: Optional 

Position: Optional 

Used on: Insert 


10.23 Pre-recorded subtitle warning 
Printed Information: 

Text to warn that subtitles have burnt into the video picture. 

Suggested examples: 

This release includes the original <FRENCH> subtitles recorded onto the picture. 

Usage: Optional 

Lettering: Optional 

Position: Optional 

Used on: Insert 
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10.24 DVD information 
Printed Information: 

General information about the DVD-Video fonnat. 

Suggested examples: 

This disc will play on any DVD-Video player or other playback system compatible with the DVD- 
Video standard that carries a Region Code that matches the code displayed on this disc. Please 
consult your player manual for playback controls and availability of additional features. 

Usage: Optional 

Lettering: Optional 

Position: Optional 

Used on: Insert 

10.25 Closed Caption 

Printed Information: Closed Caption logo 

Usage: Used only on NTSC discs carrying Closed Captions 

Lettering: Use ‘Closed Caption’ logo 

Position: Optional 

Used on: Back cover 
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Appendix I. Examples of artwork 


Video aspect ratio logos 


16:9 


LB 


16:9 


LB 


16:9 




Use logo that matches the aspect ratio used on the disc. The exact picture aspect ratio (e.g. 2.35:1) 
can be included as text beside, above or below the logo. 

Size: Optional. Enlarge or reduce but do not distort. 

Colour: Optional choice of solid colour and high contrast with background colour for visibility. 

Multiple angle logos 



Use logo that matches the number of angles used on the disc. 

Size: Optional. Enlarge or reduce but do not distort. 

Colour: Optional choice of solid colour and high contrast with background colour for visibility. 
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Subtitle logos 



Use logo that matches the number of subtitle tracks used on the disc. Do not use the logo when the 
subtitles are burnt into the video and no subtitle tracks are used. 

Size: Optional. Enlarge or reduce but do not distort. 

Colour: Optional choice of solid colour and high contrast with background colour for visibility. 


Audio track logos 



Use logo that matches the number of audio tracks used on the disc. Do not use the logo when only 
one audio track is used. 

Size: Optional. Enlarge or reduce but do not distort. 

Colour: Optional choice of solid colour and high contrast with background colour for visibility. 
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Region Code logos 



PAL PAL 

Style 1 

Use logo that matches the Region Code number or numbers that apply to the disc. 

Use this logo where the size and the colours used allow the globe image to be seen clearly. 

Size: Optional. Enlarge or reduce but do not distort. 

Colour: Optional choice of solid colour and high contrast with background colour for visibility. 
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Image : logo Style 2 

Use this logo where the size and the colours used do not allow the globe image of Style 1 to be 
seen clearly. 

Size: Optional. Enlarge or reduce but do not distort. 

Colour: Optional choice of solid colour and high contrast with background colour for visibility. 

Audio format logos 

For Dolby licensed product, contact Dolby Laboratory Licensing Corporation 
For MPEG Audio licensed product, contact Philips System Standards & Licensing. 
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Appendix II. Regions 

For Region Coding the World has been divided into six defined DVD regions. DVD-Video players 
and DVD-ROM drives are internally programmed with the Region Code for the territories that 
they will be sold into. The six tables contain the common name applied to the country and the 
official name (according to the DVD Consortium). 


REGION 1 


Name 

Name 

Canada 

Midway Islands 

United States 

Puerto Rico 

American Samoa 

St. Pierre and Miquelon 

Bermuda 

United States Virgin 

Johnston Island 

Wake Island 


Table AppendixII.l Region 1 Territories 


REGION 2 

Name 

Name 

Name 

Albania 

Iceland 

Portugal 

Andorra 

Iran 

Qatar 

Austria 

Iraq 

Romania 

Bahrain 

Ireland 

San Marino 

Belgium 

Isle of Man 

Saudi Arabia 

Bosnia and 

Herzegovina 

Israel 

Slovakia 

Bulgaria 

Italy 

Slovenia 

Channel Islands 

Japan 

South Africa 

Croatia 

Jordan 

Spain 

Cyprus 

Kuwait 

Svalbard and Jan Mayen 

Islands 

Czech 

Lebanon 

Swaziland 

Denmark 

Lesotho 

Sweden 

Egypt 

Liechtenstein 

Switzerland 

Faeroe Islands 

Luxembourg 

Syrian Arab Republic 

Finland 

Macedonia 

Turkey 

France 

Malta 

United Arab Emirates 

Germany 

Monaco 

United Kingdom 

Gibraltar 

Netherlands 

Vatican City State 

Greece 

Norway 

Y emen 

Greenland 

Oman 

Yugoslavia 

Hungary 

Poland 



Table Appendix II.2 Region 2 Territories 
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REGION 3 

Name 

Name 

Brunei Darussalam 

Malaysia 

Cambodia 

Myanmar 

East Timor 

Philippines 

Hong Kong 

Singapore 

Indonesia 

Taiwan 

Korea 

Thailand 

Laos 

Viet Nam 

Macau 



Table Appendix II.3 Region 3 Territories 


REGION 4 

Name 

Name 

Name 

Anguilla 

Falkland Islands 

Niue 

Antigua and 

Barbuda 

Fiji 

Norfolk Island 

Argentina 

French Guiana 

Northern Mariana Islands 

Aruba 

French Polynesia 

Palau 

Australia 

Grenada 

Panama 

Bahamas 

Guadeloupe 

Papua New Guinea 

Barbados 

Guam 

Paraguay 

Belize 

Guatemala 

Peru 

Bolivia 

Guyana 

Pitcairn 

Brazil 

Haiti 

Saint Christopher and Nevis 

British Virgin Islands 

Honduras 

Saint Lucia 

Cayman Islands 

Jamaica 

Saint Vincent and the 
Granadines 

Chile 

Kiribati 

Samoa 

Christmans Island 

Marshall Islands 

Solomon Islands 

Cocos Islands 

Martinique 

Suriname 

Colombia 

Mexico 

Tokelau 

Cook Islands 

Micronesia 

Tonga 

Costa Rica 

Montserrat 

Trinidad and Tobago 

Cuba 

Nauru 

Turks and Caicos Islands 

Dominica 20 

Netherlands Antilles 

Tuvalu 

Dominican Republic 

New Caledonia 

Uruguay 

Ecuador 

New Zealand 

Vanuatu 

El Salvador 

Nicaragua 

Venezuela 



Wallis and Futuna Islands 


Table Appendix II.4 Region 4 Territories 
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REGION 5 

Name 

Name 

Name 

Name 

Afghanistan 1 

Djibouti 

Madagascar 

Sao Tome and 

Principe 

Algeria 

Equatorial Guinea 

Malawi 

Senegal 

Angola 

Eritrea 

Maldives 

Seychelles 

Armenia 

Estonia 

Mali 

Sierra Leone 

Azerbaijan 

Ethiopia 

Mauritania 

Somalia 

Bangladesh 

Gabon 

Mauritius 

Sri Lanka 

Belarus 

Gambia 

Mayotte 

St. Helena ex.dep. 

Benin 

Georgia 

Moldova 

Sudan 

Bhutan 

Ghana 

Mongolia 

Tadzhikistan 

Botswana 

Guinea 

Morocco 

Tanzania 

British Indian 

Territory 

Guinea-Bissau 

Mozambique 

Togo 

Burkina Faso 

India 

Namibia 

Tunisia 

Burundi 

Jammu and Kashmir 

Nepal 

Turkmenistan 

Cameroon 

Kazakhstan 

Niger 

Uganda 

Cape Verde 

Kenya 

Nigeria 

Ukraine 

Central Africa 

Kyrgyz Republic 

North Korea 

Uzbekistan 

Chad 

Latvia 

Pakistan 

Western Sahara 

Comoros 

Liberia 

Reunion 

Zaire 

Congo 

Libya 

Russia 

Zambia 

Cote d’Ivoire 

Lithuania 

Rwanda 

Zimbabwe 


Table Appendix II.5 Region 5 Territories 


REGION 6 

Name 

China 

Table Appendix II.6 Region 6 Territories 
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Appendix III. Resource Guide 
Organisations, technology and licensing bodies 

CSS entity 

CSS Interim Licensing Organisation 
2-15 Matsubo-cho, Kadoma, 

Osaka, 571 Japan 
Tel: +81 61 905 4155 

Fax: +81 61 901 9299 

Dolby Laboratories Licensing Corporation 

Dolby Laboratories 

Wootton Bassett 

SN4 8QJ 

United Kingdom 

Tel: +44 1793 842100 

Fax: +44 1793 842101 

Web: http://www.dolby.com 

DVD Forum 

The Secretary Office 
Toshiba Building 
1-1, Shibaura 1-Chome, 

Minato-ku, 

Tokyo 105-01 Japan 
Tel: +81 3 5444 9580 

Fax: +81 3 5444 9436 

Web: http://www.dvdfomm.org 

MPEG-multichannel audio and logos 

For information on MPEG-multichannel audio and Logo issues: 

Philips System Standards & Licensing 

Licensing Support 

Building SFF8 

PO Box 80002 

5600JB Eindhoven 

The Netherlands 

Fax: +31 402 732113 

Web: http://www.licensing.philips.com 

Email: cecoomms@am.umc.ce.philips.com 


90 


DVD-Video Software Poduction Guide 



DDP-2 master format 

Doug Carson and Associates 
1515 East Pine Cushing, 

Oklahoma 74023 
USA 

Tel: +1 918-225-0346 

Fax: +1 918-225-1113 

Web: http://www.dcainc.com 

Camera ready artwork for DVD logos 

Toshiba Corporation 

DVD Business Promotion and Support 

1-1, Shibaura 1-Chome, 

Minato-ku, 

Tokyo 105-01 Japan 
Tel: +81 3 5444 2473 

Fax: +81 3 5444 9288 

DTS 

31336 Via Colinas#101 
Westlake Village 
CA 91362 
USA 

Tel: +1 818 706 3525 

Fax: +1 818 706 1868 

Web: http://www.dtstech.com 

SDDS 

SDDS 10202 West Washington Boulevard 
Culver City, 

California 90232-3195 
USA 

Tel: +1 310 244 5777 

Fax: +1 310 244 2024 

Macrovision 

Macrovision UK Ltd. 

1 Kings Yard, High Street 

Uxbridge, Middlesex 

England UB8 1JN 

Tel: +44-1895-251602 

Fax: +44-1895-256951 

Web: http://www.macrovision.com 

Email: acp-info@macrovision.com 
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EPOD 

European Platform for Optical Discs 

Waalreseweg 17 
5554 HA Valkenswaard 
The Netherlands 
Tel: +31 40 2089269 

Fax: +31 40 2045154 

APRS 

APRS Ltd 

2 Windsor Square, Silver St 
Reading, Berks RG1 2TH 
UK 

Verification Centres 

Europe 

Philips DVD Verification Centre 

Building SFF-8 

Glaslaan 2 

5616 LD Eindhoven 

The Netherlands 

Fax: +31 40 27 32113 

Web: http://www.licensing.philips.com 

Email: cecoomms@am.umc.ce.philips.nl 

USA 

Warner Advanced Media Operations (WAMO) 

1400 East Lackawanna Avenue 

Olyphant, PA 18448 

USA 

Tel: +1 717 383 3291 Ext: 3669 

Fax: +1 717 383 0328 

Japan 

Tokyo (Toshiba) Laboratory 

Toshiba Corporation 

Product Test Center 

69 Yanagi-machi, Saiwai-ku 

Kawasaki 

210 Japan 

Tel: +81 3 5444 9580 
Fax: +81 3 5444 9430 
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Tokyo (SONY) Laboratory 

Sony Corporation 
Shinagawa Technology Center 
Shinagawa Inter City C Tower 
DVD Department 
2-15-3, Konan, Minato-ku 
Tokyo 

108-6201 Japan 

Tel: +81-3-5769-5267 

Fax: +81-3-5769-5890 

Osaka (Matsushita) Laboratory 
Matsushita Electric Industrial Co., Ltd. 

DVD Verification Laboratory 
2-15, Matsuba-cho, Kadoma, 

Osaka 
571 Japan 

Tel: +81 6 905 4195 
Fax: +81 6 909 5027 
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Glossary. DVD related terminology 

16:9 anamorphic picture 

A TV picture that has been mastered to be viewed full screen on a 16:9 TV set. To avoid 
distortion when viewed on a 4:3 set, the picture must either be converted to a letter box fonnat, or 
only a central portion of the picture must be selected. DVD-Video players are capable of 
performing either of these conversions. 

3/2 pulldown 

Telecine 3/2 pulldown is a method of converting film, at 24 pictures per second, into a TV picture, 
at 30 frames per second. The system operates by putting alternate film pictures into 2 and 3 
television fields respectively. Since a TV frame consists of two fields the net result is to put 24 
film pictures into 60 television fields (30 television frames). 

AES/EBU digital output 

The standard signal fonnat for digital audio signal transmission in professional audio equipment. 

It is defined by the Audio Engineering Society (AES) and European Broadcasting Union (EBU). 

Artifact 

A visible or audible distortion introduced into the decoded audio or video signals that is a 
consequence of the compression systems used. 

Aspect ratio 

Aspect ratio is the ratio of the horizontal to the vertical size of the displayed picture. A normal TV 
has the aspect ratio of 4:3. Wide-screen TVs have an aspect ratio of 16:9. 

Asset 

The general tenn for the component parts that make up a disc. For example, a video asset is the 
picture signal for a particular language version, the menu assets are the still pictures and button 
designs needed for a set of menus. 

Authoring 

The process of creating a DVD-Video disc image. It involves all the steps in the process from 
defining the assets that are needed, designing the disc interaction, encoding the assets into the 
DVD-Video fonnat, creating a disc image and verifying its accuracy with the authors intentions 
and compliance to the standard. The system of tools used in this task is called an authoring 
system. 

B Picture 

One of the three picture types defined in the MPEG Video system. "B Picture" is an abbreviation 
of "Bi-directionally predictive-coded picture. 

Button command 

A playback control command associated with a button (a highlighted area) on a menu. Button 
commands are the underlying methods that allow users to control the player from menu screens. 


96 


DVD-Video Software Poduction Guide 



Button 

A button is a rectangular part of a menu screen that can be highlighted by using the remote control 
to move a cursor. Each onscreen button has a button command associated with it. 

Cell 

A cell is the smallest part of a disc which the user is able to access. 

Chapter 

Program material on a disc may be divided into a number of units called chapters. The content of 
a chapter is chosen by the content provider, but normally represents a coherent scene or part of the 
story. A chapter consists of one or more cells of the DVD presentation data. It is possible to start 
play at the start of each chapter and the menu system normally makes chapters easily accessible to 
the viewer. A time-code list of the chapter stops must be defined before the video signal can be 
encoded. 

Coded signal 

Audio and video signals stored on a DVD-Video disc are stored in a compressed, or coded, fonnat 
to use less of the disc capacity. 

Component signal 

A component video signal transmits the three colour signals (R/G/B, or Y/Cr/Cb) separately, (cf 
Composite signal) 

Composite signal 

A composite video signal is a frequency-multiplexed signal consisting of luminance and 
chrominance signals. PAL/SECAM and NTSC are typical examples, (cf component signal) 

Data layer images 

Placing label information and designs directly into a disc by using a pattern of data pits cut into the 
unused recording layer or unused portion of a recording layer. 

DCT 

This is an abbreviation of "Discrete Cosine Transform". It is one of the methods for signal 
compression used in MPEG Video encoding. 

Disc image 

A computer data file that is an exact copy of the data to be stored on the DVD disc. 

Dolby Digital; AC-3 compressed audio 

A consumer system for recording multichannel surround sound developed by Dolby Laboratories 
in USA. The system uses digital compression for the audio signals and can reproduce up to 5 
channels and a low frequency enhancement channel. There are three channels for the front, two 
channels for the rear and a channel (sub-woofer) for low frequency sounds. This system is 
properly called "Dolby Digital". 
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Dolby Surround 

A four-channel consumer surround sound system based on the Dolby Stereo system. It is an 
analogue audio surround system of which the 4-channel information of left (L), right (R), centre 
(C) and surround (S) are 2 channel-encoded. There is also another system with an enhanced 
directivity, namely the Dolby Pro-Logic surround system. 

Downmix 

The process of converting a multichannel signal to a two channel signal. 

Emphasis 

Emphasis is used to amplify a frequency range of signals before encoding and to recover the 
original signal on playback using the inverse process. Emphasis reduces noise components in the 
high frequency range so improving the signal-to-noise ratio on playback. 

Encode 

The process of converting signals to a compressed fonnat that uses less disc capacity to store. 
Examples are MPEG Video encoding, or MPEG Audio or Dolby Digital encoding. 

Field dominance 

When film recorded at 24 pictures per second is transferred to television at 25 frames per second, 
the speed of the film is normally increased from 24 frames/s to 25 frames/s. Normally each film 
frame is transferred to two television fields with the picture starting on field 1 of the frame. 
However, it is also possible for the picture to start on the second field of the frame. The field 
dominance (1 or 2) indicates which field is the first field a picture. 

Forced sub-titles 

DVD-Video players have a function to force on the display of sub-pictures at defined times. This 
allows the sub-picture system to be used for captioning a movie when the soundtrack changes 
(temporarily) to a foreign language. An example would be a movie with an English language 
soundtrack in which for one scene the actors are speaking in German. During this scene the sub¬ 
picture system can be forced on to display the translation as an English sub-title. This makes it 
unnecessary to burn the subtitles into the video signal. 

GOP 

An abbreviation for "Group of Pictures" - a term from MPEG Video encoding. One group of 
picture consists of an 1-picture, and the succeeding P and B pictures. In DVD-Video a GOP 
consists of up to 18 for NTSC, and 15 frames for PAL/SECAM. 

Highlight information 

Information stored in navigation data that allows menu buttons to highlighted in different colours 
to provide user feedback on the state of the menu system. 

I picture 

One of the three picture types defined in the MPEG Video system. An abbreviation of "Intra-coded 
Picture". 

kbits 

The convention in DVD-Video is lkbit= 1000 bits 
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Letter box 

A TV picture that has been mastered to show a wide-screen picture on a 4:3 TV screen with black 
panels appearing at both the top and bottom of the screen. DVD-Video players are all capable of 
converting a 16:9 anamorphic fonnat signal to a letterbox signal. 

LFE (Low frequency enhancement) 

A separate bass extension audio channel that usually fonns part of a multichannel surround 
soundtrack. It is bandwidth-limited to contain only bass information and it is referenced as the '. 1' 
in a multichannel soundtrack format description e.g. MPEG 5.1. 

Linear PCM Audio 

One of the systems used to represent digital audio. It has the highest quality because it does not 
include any compression process. 

Menu 

The basic element of data stored on the disc that allows users to interact with a disc and player. It 
enables the selection of pictures, sub-titles, languages, chapter etc. A menu consists of a graphic 
picture or sequence, coupled with a sub-picture and buttons with highlights. The user may use a 
remote control to move a cursor over a button and then select it. The high light system can change 
the colour of the button on screen depending on the user’s actions so that the user can see what he 
is doing. Associated with each button is a button command that can be used to control the DVD- 
Video navigation system so that the player will take the action requested by the user. 

MPEG 

MPEG is an abbreviation for Moving Picture Expert Group. This is the sub group of ISO/IEC 
responsible for producing the MPEG-1 and MPEG-2 audiovisual compression standards used in 
DVD-Video. (MPEG-1 is ISO/IEC 11172 and MPEG-2 is ISO/IEC 13818). 

Multiple angle play 

A feature of DVD-Video players that allow users to select one shot from a number of simultaneous 
shots. It is so named because the recording is done from different angles using multiple cameras. 

If this feature is required for a title, the disc and content must be specially authored to support it. It 
is possible to store simultaneously up to nine scenes from different angles. 

Multichannel audio 

A soundtrack with three or more channels is called a multichannel soundtrack. Multichannel audio 
is supported by all the DVD-Video audio encoding modes (MPEG Audio, Dolby digital and linear 
PCM). DVD-Video players are required to be capable of generating a two-channel output from a 
multichannel recording. 

Multiple language 

Up to eight separate soundtracks, and up to thirty-two separate subtitle streams can be recorded in 
parallel to create a multiple language disc. 

Navigation data 

The Navigation Data is stored on a DVD-Video disc. It is used by the player, in combination with 
interactive input from the user to control the presentation of the audio and video signals. 
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P picture 

One of the three picture types defined by MPEG system. P picture stands for Predictive-coded 
picture. 

Pan and scan 

The system that converts a wide screen (16:9 or wider) film print to a 4:3 TV picture size by 
cropping the picture. Normally this is done when the film is transferred to video during post¬ 
production. The DVD-Video player is capable of performing a similar function from a 16:9 
anamorphic picture by selecting a 4:3 portion of the picture. 

Pixel 

Picture element. 

Play back control system 

The navigation data defines what user interactions are possible and how the DVD-Video player 
should behave. This system is sometimes known as the playback control system. 

Presentation data 

The presentation data is the compressed video, audio and sub-picture data stored on a DVD-Video 
disc. 

Region Code 

A system to control what countries a DVD-Video disc may be played back in. 

Seamless playback 

Seamless playback occurs when the presentation of audio and video signals appears to the user to 
be continuous without pause. Seamless playback is normal when a linear section of a movie is 
played. Seamless branches, in which different content is played back seamlessly depending on 
user selections, are also possible providing the disc is authored to enable this. 

Split fields 

A normal film frame transfer onto video that is then encoded into MPEG Video will use two 
television fields to represent one frame of the film. When the video playback is paused to look at a 
still picture, the two fields of the picture will come from the same film frame and there will be a 
perfect still picture. However, after video editing or if care is not taken with second field dominant 
material or 3/2 pulldown material, it is possible that the two fields in a frame may come from 
separate pictures in the film. In this case, pausing the display for a still picture will cause two 
different pictures to be displayed overlapped on the screen. 

Still picture 

A still picture is a single video frame that is used, for example, as the background for a menu. 
Sub-picture 

Sub-pictures are the bit-mapped graphics coding format defined by DVD-Video. Sub-pictures are 
used for sub-titling and menus. 
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System menu 

A menu mainly used to select how to play back discs. It consists of two main menus: the title 
menu and the root menu. The title menu is for selecting which title to play back before starting to 
play the disc, and the root menu is to select chapters, audio tracks, subtitle tracks and angle etc. 
before starting to play back any title. 

Title 

This is a group of cells that make up a complete item of content. Typically a movie is a title. A 
single song could be a title on a music video. It is possible to record many titles in one DVD disc. 
All discs contain at least one Title. Within a title the audio track, the sub-picture track numbers 
and its structure, and the number of “Angles” etc. can not be. In a multi-title discs, the user selects 
a Title from the Title Menu. 

Volume 

The term to describe all the DVD-Video data, representing all the titles recorded on one side of a 
disc. A double-sided disc always consists of two volumes. The two layers of a dual layer disc 
consist of a single volume. 
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1996 saw the launch of DVD, a new phase in the development of the compact disc. The DVD 
offers at least seven times the data capacity of CD, and can carry any form of digital data including 
computer data (DVD-ROM) and video (DVD-Video). Its 4.7Gbyte capacity enables DVD-Video 
discs to hold over two hours of high quality video together with multichannel sound, making it 
ideal as a consumer distribution medium for movie and video content. 

This “DVD-Video Software Production Guide (European version)” is a guide for producing DVD- 
Video software. 

It is intended for those involved in the practical aspects of DVD-Video software creation, 
premastering, mastering and replication. 

The Guide is split into three main sections. 

• Overview. An overview, in largely non-technical language, that describes the DVD-Video 
format, its features and its underlying technology. (Chapters 1 to 5) 

• Features. An in-depth explanation of each of the DVD-Video features and their impact on the 
creation and production of DVD-Video software. (Chapter 6) 

• Authoring and production. Explains the authoring and production process and how DVD- 
Video features should be implemented. (Chapters 7 to 10) 

Edited by group of experts from the DVD Forum and other Companies involved in DVD 
authoring, this guide book offers a uniform approach to DVD-Video software production. 
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